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This Halloween is your tif e v 
to cackle, throw back the 
curtains, and reveal wild 
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arcs of electricity surging 
through your house with 
your very own Tesla coil! Ll 
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Build your own ion propulsion 
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BOTH SINGLE AND DUAL 
DRIVE MODELS AVAILABLE. 


INTERNAL A/V HARD DRIVE 


STORES DISC IMAGES FOR MULTIPLE 
COPIES, AND CUSTOM AUDIO DISCS. 


CD DUPE-IT! STAND ALONE CD DUPLICATOR 


COPYCD WRITECD 


tar ) ' 
:e 
cs¢ ° CORPORATE SYSTEMS CENTER 


TOTALLY SELF CONTAINED, 
NO ADDITIONAL HARDWARE 
IS REQUIRED 


EXTERNAL SCSI-I1 PORT WORKS 
LIKE A STANDARD CD WRITER 
FOR CREATING CUSTOM DISCS. 


MAKE CUSTOM DISCS WITH 
JUST THE MUSIC YOU LIKE. 


SOURCE CD 
TARGET #0 


TARGET #1 


ADVANCED FORMAT DETECTION 
PRODUCES PERFECT DUPLICATES 
ON STANDARD CD-R MEDIA. 


COPY ANY CD NOW. 


NO PC REQUIRED. 


DUPE-IT! 


Instantly copy music and 
CD-ROM compact discs. Make 
backup copies of your favorite 
music and software on rugged, 
permanent CDs. Produce com- 
pact discs quickly and economi- 
cally. No mastering or multimedia 
experience is required. 

Insert your original CD and 
press “start.” The multimedia 
processor quickly copies any disc 
to the internal A/V hard drive. 
Insert blank CDs and make as 
many copies as you like. You'll 
produce perfect duplicates. The 


system is totally self contained — 


no additional hardware is required. 


Musicians —ask about our pro-audio CD recorders. 


FROM $595! 
100 BLANK CDs $169! 


408 330-5524 


Just plug in the power cord 
and press “start’”—it's that easy. 

You can even make your own 
custom music CD without a PC! 
Insert your original CD's, select 
the tracks you want, and Dupe-It 
will copy them to the internal 
hard drive. Built in amplified 
stereo speakers allow you to pre- 
view the music before recording a 
CD. Then insert a blank CD, and 
youll have a custom music CD 


with just the songs you want. 


With the included CD master- 
ing software, Dupe-It will work 
overtime as your personal CD 
design system. Just attach a 
SCSI cable to your PC or Mac, 
and you're ready to design and 
create your own original CD's. 
Similar systems used in duplication 
houses cost over $5,000. Now 
you can easily copy CDs yourself 
for a fraction of the price. 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE, SANTA CLARA, CA 95054 


WWW.DUPEIT.COM 


Software publishers—ask about our high-volume multi-drive duplication systems. 


Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed. 
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Dual 8x20 model is pictured above. 


Write in 68 on Reader Service Card. 


Chiantech ATX Socket 7 
Motherboard 
with Intel TX Chipset! 


@ Part Number: 5TTM-M201 
Original Intel TX Chipset 
@ General Specifications: 
- Standard ATX Form Factor - single rack 
- 512K Cache on board 
- Supports EDO/FPM DRAM, 256 MB max 
- Standard IDE V/O on board 
- 4-16 bit ISA and 4 PCI slots 
- 4-5V, 72-pin SIMM sockets, 3-3.3V 168-pin DIMM 
sockets 
@ CPU Compatibility List: 
- Intel MMX 200 to 233 MHz 
~ Cyriv/IBM 6x86 (rev 2.7+), 6x86L, PR120+ to 
PR166+ and 6x86 MMX, PR166+ to PR200+ 
- AMD-K5 PR75 to PR166 and up to 233 MHz AMD 
K6 CPUs 
- Supports 55/60/66/75 MHz system clock speeds 
- ZIP Socket7, 321-pin 
@ Comes with cables, drivers, utility CD - 90-day warranty 


HSC#18015 $37.50 


E | Servin Price Breakthrough on 
HSC | ect roni ic & Silicon se ley Variable Transformers! 
: Ye A ted f thi th t, 
S U Pp ly ae since 1964! butihe dm Sa riemet ion Geccaceiee 


a brand-new variable AC supply for your work- 
‘ P ¥ F bench! All h losed , knob and dial. 

..brings you a potpourri of high-tech goodies for the techno-tinkerer! — a iaaiaaniads sisi 

For thirty years we have been your source for Silicon Valley exotica! 


@ Model AICVR-S00W, 120 VAC input 
@ 0 - 120 VAC ouput, 500 watts 

@ Measures 5° dia., 6* tall 

@ Features meter, binding post terminals for input, output 
@ New in box, made in China 


Pentium Il/Celeron 440 LX 
Motherboard! 


@ Part Number; HOT367 

@ Intel 440 LX chipset 

@ Supports 266-400 (at 66 MHz bus) Celeron CPUs 
@ Supports Pentium I processors from 233-333 MHz 
@ Award BIOS, ATX Form Factor 
¢ 
¢ 
¢ 
¢ 
co 


Rechargeable Battery Buy! | 


Three types of rechargeable battery for a variety of uses! 


Amazing power in a small package! Nickel-Metal Hydride 
(Ni-MH) batteries have the capacity of Nicads without the 
“memory” effect. These are factory-new, not pulls! 


HSC#80474 $50.00 


@ Model AEEC-1090VR, 120 VAC 60 Hz input 

@ 0 - 120 VAC output, 1 KVA 

@ Measures 6.5* dia., 8” tall 

@ Features meter, illuminated switch, line cord, fuse 
@ New in box, made in China 


aie | 


1 AGP, 4 PCI & 3 ISA slots, 4 DIMM skts. 

Integrated EIDE/Floppy cont, 2 USB, 1 PIO, 2 SIO, 1 

PS/2 mouse, and 1 PS/2 keyboard 

Supports up to 512 MB EDO OR SDRAM 

Modem Ring Power-on 

Includes CPU retention bracket, IDE cable, Floppy 

cable, CD-Rom driver and manual 
@ New in box, 90-day warranty 


HSC#18016 


ATX-Style Mid- pestle 


@ Toshiba 8TH-F5-F1-AIR, 9.6VDC at 600 mAH, mea- 
sures 4.5" x 1,875" x .25" thick (8 cells in series) 
@ Appears to have a thermal fuse for over-current protection 


HSC#17871 $17.50 


@ Need a case for your motherboard? 
@ ATX-style mid-tower cabinet 

@ ATX power supply included 
+ 
+ 
+ 


Three 5.25" and two 3.5" front bays 
16.5" H x 8.25" Wx 16.5"°D 
Brand new in box, 90-day warranty 


Or you can choose a NiCad battery pack in a similar form- 
factor. These are a flat array of cells, like the battery above, 
with handy solder tabs for connection 
@ Thin NiCad pack, 8.4VDC at 450 mAH, measures 4.5 x 


1.875 x .25°* thick (7 cells in series) 
HSC#17872 $12.50 


Power Supply 

@ ‘LITEON’ 145W fan-cooled supply 

@ Perfect for bench use or motherboard tesVdevelopment! 

@ Note: this is not standard tower-case form-factor. 

@ Input: 100-127VAC ~ 5A/200-240V ~ 2.5A, 50-60Hz 

@ Output: +5VDC/18.5A, -5VDC/0.3A, +5Vs/0.02A, 
+12VDC/4A, -12VDC/0.3A, +3.3VDC/7A 

@ Standard ATX-motherboard, disk drive power connectors 

@ Measures 2.75" x 4.125" x 6" 

@ New, 90-day warranty 


HSC#80481 $85.00 


@ Model AEEC-2090VR, 120 VAC 60 Hz input 
@ 0 - 120 VAC output, 2 KVA 
@ Measures 8” x 10° x 8" tall 
@ Features meter, illuminated switch, line cord, fuse 
@ New in box, made in China 


HSC# 80459 


Or you may need the power of a lead-acid battery. These 
are all new batteries with tab terminals. Pertect for hobbies, 
security systems, battery back-up, garden equipment, etc. 
@ TR1.2-12, 12VDC at 1.2 AH, measures 3.75 x 1.875 x 2° 


HSC#17197 $4.95 
@ TR4-6, 6VDC at 4 AH, measures 2.75 x 1.75 x 4" 


HSC#17588 $4.95 
@ BAT-0063 (x2), 12VDC at 10AH, 4° x 6" x 4”, this is two 
6-volt batteries packaged in series by Best Power 


\ HSC#17810 $17.50 


- - 
Video-hack is back! 
@ Logitech Videoman Video-conference camera & interface 
@ These units were sold with Hewlett Packard S-700 work- 
stations for videoconference capability 
@ We have collected some data, check on our website at 
http://www. halted.convoniine/index.htm 
@ All we have is cameras with stand, and SCSI-iI interface 
@ The camera is on a weighted stand that extends from 13° 
tall to over 20° tall, and has a electret microphone 
@ Color camera is digital output, but some delicate SMT 
surgery will provide NTSC signais (not for amateurs!) 
@ Intertace box has two SCSI-II ports on back, and a DC 
power input (we do not have the adapter), and on the front 
it has a mic, out jack, composite video input (BNC), and 
the connector for the camera cable 


Noise-Cancelling Headset! 
@ Andrea Electronics NC-50 headset with microphone 
@ Features passive Noise Cancellation technology 

@ Mono speaker & mic., use with your sound card, etc. 
@ New in bag, 90-day warranty 


rT 


HSC#80461 HSC#17445 


PCI-Bus 56K Modem! 
@ Genica PCI-Bus 56K Modem at unheard-of price! 
@ Data, FAX, voice, full V.90 compatibility 
@ Voice from handset 
@ Windows 95/98 or NT only (Not Win 3.1 compatible) 

@ Uses latest Lucent chipset, comes with Lucent drivers 
@ New retail box, with expanded application software on CD 
 90-Day Warranty 


ISA to SCSI Adapter 


@ Adaptech model AVA-1505Al -- Brand Name Quality! 
@ Single, complete PC connection 

@ For single non-bootable SCSI2 peripheral 

@ New, OEM pack, with install diskette & manual 


HSC#17995 eee.) $17.50 


Special! ...w/DB25 adapter & cable $19.95 


Tiny Color CCD Camera! 

@ Last batch of these popular cameras found in warehouse! 

@ Camera-on-a-board measures 1.87* x 1.3", 1* thick! 

@ Has glass micro-lens element, not pinhole lens 

@ DSP on board for auto white-balance, shutter 

@ Standard NTSC composite video output 

@ 350 lines horiz. resolution, good low-light sensitivity 

@ Uses 4-5 VDC, only 150 mA! Three AA batteries would 
power it for over six hours! 

@ New in OEM pkg. (no box), 90-day HSC warranty 


HSC#17532 


Sidewinder Slashed! 


- @ Microsoft "Sidewinder" game controller ... Wow! 
$89.95 ix * "#, @ New.OEM package, high quality for fast action! 
= @ Download drivers from Microsoft.com 
@ Eight programmabie action buttons, two fire buttons 


Infrared Connections! 


@ IBM “Options” series ISA-Bus and PCMCIA card adap- i, uy 
tors will add industry standard infrared communications . Prelll 
Capability to your desktop PC (with ISA slots) or notebook er Price $1 7.50 
computer! (Win95 instructions available on our website) 

@ Allows wireless connection to compatible notebooks, 
workstations, printers, and other peripherals supporting 
the Infrared Data Association (IrDA) standard. 

@ Also will emulate a COM port for cable-less hook-ups 

@ Communicates up to 115KBps, or up to 1.152MBps with 
the included TranXit Software. 

Operates over distances up to 3 meters (10 ft.) 


ASSEMBLIES 

@ SAVE MONEY! Quit crawling under your car! 

@ For autos, yachts, forklifts, tractors, textile machines, 
lawn mowers...any large or small engine! 

@ Pumps 4 liters in 3 minutes 

@ Model R602A , 12VDC powered! 


S-3 Aurora Video! 
@ 64-bit DRAM base graphic engine MPEG accellerator! 
@ Smooth video playback up to 30 frames per second 
@ integrated 24-bit RAMDAC w/135 MHz output rate 
@ Glueless PCI 2.1 complient, VESA DDC 2.0B support 


Laptop Carrying Cases 

@ Measures 12.5* x 10° x 2° inside dim 

@ Velcro-sealed outer pouch, padded shoulder strap with 
heavy-duty swivel hooks, zipper closu’* 

@ Handsome black vinyl “leather-grain® 


@ includes Card, transceiver module, driver disk & book exterior @ New, W3.x & W95 comp., CD install, 90-day warranty, @ Air compressor option NOT included or available 

@ Both styles new in box, 90-day warranty yf plush intenor protects your . @ Many uses...wherever you need a small, portable pump! 
lop's case 

HSC#16483 PCMCIA Version $19.95 0 Chansity diacoutin evailable 2 Nes aakeneranee, iuene 

HSC#16813 ISA-Bus Version $19.95 HSC#17662 $17.50 JB\ Hsc#s04s8 $17.50 HSC# 17990 $19. 


Visit HSC's Website! HSC Catalog online! 


@ Pay us a virtual visit on the World Wide Web! @ That's right, get HSC’s catalog on the World-Wide Web! 


p Halted Electronic 
speciaities ca. 


? ee ee Supply e 
Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) — 


Simply point your browser to http://www.halted.com @ Simply go to www.halted.com and follow the big red link. 
@ Site is constantly being revised, please visit often! @ Adobe .PDF files are available for download and viewing. 
@ Or, you can email your order to hscmail@halted.com @ Or drop on by and pick one up...we'd love to see you! 


Internet World Wide Web: http://www. halted.com 

3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 -or- becort Ct cp seturean ines oye pm payee elpeey owpeansacrcficarmree hares 
4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545 — FAX your orders to: to All orders shipped FOB Santa Ciara, means you pay freight!) Surface 
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344 (408) 732-6428 mt) fy O2hO. Boxes) tnlosoerwe spect. wich casa soon Seabee oh tice eee 


it you have questions about your order, please call Customer Service at (408) 732-1854 M-F 9AM to 5PM PST, 
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ALL NEW 
TICOUNTER 


MODEL CD100 Optoelectronics presents the NEW 
- Multicounter CD100 Counter / Decoder. 
‘ oe TICOU OUNTER The Multicounter combines a frequency 


counter and tone decoder in one handheld pack- 


age. As the Multicounter locks onto a 


CODER 
UNTER | DE 
aTions CO 
communic 


nearby RF signal, the frequency along with 
A either CTCSS, DCS, LTR, or DTMF is 
4 sai instantly shown on the two-line LCD display. 
Like the popular Optoelectronics Scout, the 
Multicounter also 
ORDER Reaction Tunes many 
NOW radios for instant monitoring 
Se sussen isa of the frequency captured. 
The Multicounter is so easy to operate that it is ideal for 
quick radio checks by a two-way radio technician or the hob- 


byist looking for unknown frequencies and tones. 


*1OMHz - 1GHz Frequency Range 

«Measures frequency and tone in < | second 

*Decodes CTCSS, DCS, LTR, and DTMF 

*LTR displays Area code, Go to Repeater, Home Repeater, ID, and Free repeater 
*Built-in SSppm TCXO for accurate frequency measurement 

*Reaction Tune the ICOM R10, R7000, R7100, R8500, R9000, AOR 


AR8000, AR8200, 


OPTODIRECT 800-327-5912 
AFR KTM ewaliile 
ge a QE EVR bee te BELO UE 


5821 NE 14th Avenue « Ft. Lauderdale, FL 33334 * Visa * MasterCard * C.O.D. ¢ 
Prices and Specifications are subject to change without notice or obligation 
Tel: 954-771-2050 Fax: 954-771-2052 Email: sales @optoelectronics.com Internet: www.optoelectronics.com 
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10. Ham Gear for Sale......... 


20. Ham Gear Wanted.................. 
30. CB/SCANNETS .....cccsecceseveseeees 


40. Music & Accessories...... 


50. Computer Hardware .......... 


60. Computer Software ....... 


70. Computer Equip. Wanted........ 34 150. Plans/Kits/Schematics ..............55 labs and sets used 
80. Test Equipment ................---00 34 155. Manuals/Schematics Wanted ...56 in the original 

. Security... ssctseeseteeeeeed? 160. Misc. Electronics For Sale 56 1931 version of 
90. Satellite Equipment ... .38 170. Misc. Electronics Wanted .........56 Haber aed 
95. Military Surplus Electronics.. ..38 175. BBS & Online Services................ 0 Lon Chaney. 
100. Audio/Video/Laser ................... 38 180. EQUCAHOG |... cnsccscsscsstsstececestes 57 Of course, there 
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Classified Ad Index 


39 190. Business Opportunities 
41 200. Repairs/Services 


32 120. Components .. 

0 125. Microcontrollers 
32 130. Antique Electronics .................. 
0 135. Aviation Electronics 
32 140. Publications 
33 145. Robotics ....... 
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The lab on the 
cover is a 3D 
re-creation of the 


are a few modern 
features added to 
this lab, and a couple hidden surprises. (Can you find the photo of the artist and 
the author of the Tesla coil article?)The Tesla coil seen is an exact replica of the one 
designed and built by Walt Noon. Matthew Roddy is a video | aheercord and 3D 
artist in Southern California. For the cover, he used Imagine for Windows 2.0 

(by Impulse/www.coolfun.com) and Corel Photo 8 (www.corel.com). 


ION PROPULSION IS A REALITY 6 
Build your own ion propulsion moterthat works on the same basic principles as 


NASA's Deep Space 1 craft. David Williams 
Published Monthly By PUT THE OPERATION BACK IN OP-AMPS 23 
T & L Publications, Inc. Almost every. projectitoday uses an Op-amp to amplifyranalog signals. HoWever, operational 
DS Pin Ey amplifiers were originally designed to perform mathematical operations in analog computers. 
“1909) 311-B497 Check out these sample circuits that can do much more than just amplify. Richard Panosh 
FAX (909) 371-3052 
HAMS HAPPY IN HOLDING PATTERN 43 


E-Mail — editor@nutsvolts.com 
URL — hitp:/www.nutsyolts.com 


Ham radio operators are getting the royal treatment from equipment manufacturers and dealers 


Subse in preparation for the long-awaited amateur radio service restructuring rules. | Gordon West 
Order ONLY Line H 
1-800-783-4624 | POWERPOINTING YOUR PROJECTS — PART 1 49 
PUBLISHER Learn how to use Microsoft's PowerPoint for creating a personalized “palette” of schematic 
Jack Lemieux N6Z7D symbols and a “toolkit” for creating PC board drawings. Steve Daniels 
EDITOR | . 
Larry Lemieux KDBUWY BUILD A PHOTO-ELECTRIC COUNTER 62 
MANAGING EDITOR You can “count” on this construction project to give you the numbers that you need for 
Robin Lemieux ADBUWS | myriad applications. Fred Blechman 
ON-THE-ROAD EXHIBIT 
COORDINATOR SERVOS, STEPPERS, AND OPTICAL ENCODERS — PART 2 69 
Audrey Lemieux N6VXW ; 2 : ‘ Bai 
Which one works best in your robotic or R/C project? This month: bipolar 
SUBSCRIPTIONS stepper motors. TJ Byers 
Abby Madain : 
ser OUTFITTING YOUR “MAD” SCIENTIST’S LAIR 87 
9 This Halloween is your time to cackle, throw back the curtains, and reveal wild arcs of 
sy eet electricity surging through your house with your very own Tesla coil! © Walt Noon 
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by David Williams 


ION PROPULSION IS A 


REALITY! 


(RENEE a ppymaNRE In Te ot a, Cremona SERGE 


On October 24, 1998, NASA launched the 
spacecraft Deep Space 1 with a remark- 
able new ion drive. The Deep Space 1 
mission was the first launch of NASA’s 
New Millenium program. This is the first 
time that ion propulsion has been used 
as the primary means of propelling a 


spacecraft. 


n a spacecraft, ion propul- 
sion has advantages over 
conventional chemical 
propulsion systems. It can 
operate on a small 
amount of fuel for extend- 
ed periods of time. 

The limitations of ion propul- 
sion are that it produces very low 
thrust and uses a lot of electricity. 
The engine on Deep Space | con- 
sumes 2,500 watts of electrical 
power at full throttle, but only 
exerts 1/50th of a pound of thrust. 
However, given extremely long 
periods of time, an ion thruster 
can allow a spacecraft to achieve 
theoretical velocities over 60,000 
miles per hour. 

Since NASA's ion engine 
works in the vacuum of space, it 
uses xenon gas as a fuel. Solar 
panels on the spacecraft generate 
the electricity needed to ionize the 
gas and to charge a grid in the 
engine’s chamber to a 1,200 volt 
potential. The charged grid exerts 
a strong electrostatic pull on the 
xenon ions. The electrostatic force 
is powerful enough to cause the 
xenon ions to reach an exhaust 
velocity over 30 kilometers per 
second. 


BUILD YOUR OWN 
ION PROPULSION 
MOTOR 


Now you can build your own 
ion propulsion motor that works 


on the same basic principles as 
NASA's Deep Space 1 craft. This 
project uses a high-voltage poten- 
tial that generates four streams of 
“ion wind.” The ion streams exert 
enough force to spin a rotor at a 
remarkable speed. This high-tech 
device makes a great science pro- 
ject or an interesting desktop toy. 
The ion motor also generates neg- 
ative ions, which can reduce pollen 
and pollution in the air to produce 
a healthier environment. 

The ion motor in this project 
doesn’t need exotic gases for fuel, 
because it ionizes regular air. 
Figure 1 is a block diagram that 
demonstrates the motor’s princi- 
ples. 

A wall transformer provides 
nine volts DC to a step-up voltage 
converter. The DC-to-DC converter 
boosts the nine volts to a negative 
potential of over 1OKV. The output 
current of the converter is limited 
to a safe level of less than 0.5 mil 
liamps. The high-voltage is con- 
nected to a metal pivot pin and a 
PC board rotor is balanced on the 
point of the pin. The rotor has four 
ion discharge points made from 
four bent pieces of solid wire. 

During operation, the four wire 
tips on the rotor get charged to 
10,000 volts and the strong nega- 
tive potential affects the surround- 
ing air. Any air molecules that 
come near the wire tips become 
negatively charged “ions.” 

Since opposite charges attract 


circuit board, The foil layout for 
the PC board is shown in Figure 2. 

Begin by inserting one of the 
pin sockets in the center of the PC 
board rotor as shown in Figure 3. 
Solder the socket in place and 
then insert and solder the four 
jumper wires on the rotor. Trim 
any excess wire from the bottom 
side of the rotor, and then bend 
the four wire tips as shown in 
Figure 4. 

Next, take the wall transformer 
and cut off any connector from the 
end of the wires. Then separate 
the two wires for a distance of 1 
inch and strip back about 1/2 inch 
of the insulation from each wire. 
Identify the positive (+) wire and 
twist it together with the red wire 
on the high voltage power supply. 
Use a plastic wire nut to hold the 
two wires together. Take the nega- 


and similar charges repel each 
other, the negative air molecules 
are repelled from the negative wire 
tips. As the air moves quickly 
away, it creates an “ion wind.” It 
also generates a reactive force on 
the wire tips that causes the rotor 
to spin on the pivot pin. 

The neutral side of the DC-to- 
DC converter is connected to an 
aluminum plate on the bottom of 
the ion motor’s enclosure. This 
metal plate is at a higher voltage 
potential than the negatively 
charged air ions. Therefore, it 
attracts some of the ions and gives 
the rotor additional speed. 


CONSTRUCTION 


All the parts for the ion motor 
are shown in the Parts List. The 
rotor is made from a small printed 


6 Sertemeer 1999/Nuts & Volts Magazine 


tive (or ground) wire 
from the transformer 
and twist it together 
with the black wire 
on the high voltage 
power supply. Solder 
the two wires to the 
metal ring lug as 
shown in Figure 5. 

Place the high 
voltage power supply 
on the aluminum base 
plate and attach it to 
the plate with a #440 
screw and hex nut. 
Make sure to place the 
ring lug under the nut 
as shown. 

Now insert the 
remaining pin socket 
in the plastic case. 
Turn the case over 
and solder the high voltage output 
wire to the pin socket as shown in FIGURE 3 


DC-to-DC HIGH 
VOLTAGE CONVERTER 


HIGH VOLTAGE WIRE 


FIGURE 1 


1ON MOTOR ROTOR 


FIGURE 
PC BOARD ROTOR ASSEMBLY 


PC Board 


Pin Socket Component Side 


es 


Solder Here Soider Here 


Micro Color MB-45cB: $99.95 
+ Wide Range, 5-12 Volts! 

* Horizontal Res. More than 380 lines. 

* Small Footprint! 

* Self contained ultra small package 
design for various applications. 

* MCM PCB design for minimizing 
the size and improve durability. 


Flat Screen TFT-LCD Monitors 


TFT-4 $179.95 
Color 4" Screen 
(Size: 6"(W) x 
4.5"(H) x 2"(D) 

An excellent 4” 
monitor for one 
camera monitoring 
or for setting up 
cameras during 
installation 

or maintenance. Color 


MB-650UA -$Call MB-750P $Call MB-750U Salil 
4.3mm Micro. Lens 2.8mm Pinhole Lens. 4.3mm Micro. Lens 


MB-650a Series MB-750 Series 

* Built-in Audio * 1.25” sq. 

* 1.18” sq. * 420 TV Line 

* 380 TV Line [ l | | 


GW-24005 - $449.95 


LP-850w The Door Video Camera Is| WIRELESS TRANSMITTER MODU 


ODtuxin Designed to replace a_ | Makes any Camera Wireless. Includes: 2.4 Ghz Color ™ 
Total Darkness Standard Front Door When wires are impossible to run, Wireless Camera. 


Receiver with 
Built-In Monitor. 


our wireless transmitters & 


Weatherproof P. 
eep Hole! receivers are lightweight and 
ywcLupeS 9) 9 


Video Carneral 


* For Home or Office excellent for Hobbyist or Remote 
* Shipping/Receiving oO Control-Airplanes, Boats & 
NEW MB-810B - * Employee Entrance Helicopters enthusiast. Small 


+ Viewing without Moving. reetef _ enough to place anywhere. 
Inside Can operate off of 12VDC or 
Battery power supply. 
MPX-SOOHP 
900 Mhz High Power $Cail 


High Powered 
IR-LED's. 
0 X's the power! 


Outside 


Video & Power 
Cable e__ 
> 


Camera 
Lens 
« 


Wall 


MB-810B 

* New BLC 

* Multi-Mount option 
High Resolution 


All compiete with FM Module 4 Channel 


MB-6108 Transmitter with Audio/Video cables, Power 
$119.95 Switch/LED and Antenna. $269.95 


(Monitor/Receiver) 


a i Nba bs 
100's of Video Products 
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SS 
8 
470 Armour Drive NE « Atlanta GA 30342-3943 + Tech Info 404.872.0722 « FAX 4-4.872.1038 “ee 


Figure 6. Carefully place the plas- properly, refer to Figure 7 and Locate the metal pivot pin. pin. It should be balanced and 
tic case over the assembled base- attach the aluminum baseplate to This is a quilter's “T” pin with the should spin freely. 


plate and guide the transformer the case with four screws. Locate ss “T” section cut off. Insert the pivot Read the safety precautions 

wire through the slot in the plastic the four rubber adhesive feet and pin into the pin socket on top of below before you plug in the wall 

case. apply them to the corners of the the plastic case. Then place the transformer. As soon as the wall 
When everything is fit together aluminum plate. i rotor onto the point of the pivot transformer is plugged into a wall 


Lees. 


Never ue the lon Motor to charge FIGURE & 


ai Senntinees ae 


We accept Visa, 


Mastercard, AmEx, Atte ntion: Gearheads www.shrevesystems.com 


and Discover 
To Order Call 1-800-227-3971 Fax: 318-424-9771 


ze PowerMac 7200 | Global Village Bronze CMS Tower SCSI Case 
5 z External Modem Holds 4 5.25 full height drives 


» 4 168 pin DIMM slots 
f Build your own Mac! 2400 Bps/9600 Fax 


$79 Brand New! | $1 Each 


Peltier Junction Power Supp 
with heat sink i Apple HE 

1 3/16ix 1 3/167 i Apple lIGS 
$10 each or 3 for $25 i Mac IICX, Ci 


Texas Instruments : * 


Color Composite Miscellaneous 

oe lt Surveillance Apple 8 bit Video Card 

R furbished $99 ys Newton 130 LaserWriter INT 
erurbisne Ss Without Lid Apple ADB Keyboard 


| 3.0 For 
: fl eca 


ClarsWorks EDOCS ‘$20 


. a3 - Newton Carry Bags $19 1.44 Super Drive 
ee Loc tee|) Newton Fax Modems $19 


16MB FlashCards $79 
$ 1 9 20 MB FlashCards $99 
b PDA Genuine 24MB FlashCards $129 
ice mes — Carry Track Pad for 
ower Su ; 
— +5V, -5V, +12V eaten Let your palm 1 MB 30 Pin 4 For $1 laptop $2 
$5 New plot iead the life 14MB72Pin 2For $5 


of luxury! 


Membrane 


ini Shreve Systems Returns subject to a 15% restocking fee. 
229 minimum 1200 Marshall st Prices are subject to change without notice. We accept Visa, 
order Shreveport, La 71101 Mastercard, AmEx, Discover 
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NV 

TXFMR .........45- Nine-volt DC, 200mA Wall Transformer. 
| PS ...... «.. LOKV DC Step-up Power Supply. 

ENCL .. Phenolic Plastic Enclosure. 

PCB isncss . PC Board for Rotor (IONO399). 

IP1-4 ...00000000- Solid Wire Jumpers (four each). 

SORT 2 iisscsseas Metal Pin Sockets (two each). 

PIVOTPIN ......... Quilter's “T” Pin used as Rotor Pivot. 

BASEPANEL ...... .. Aluminum Panel Enclosure Bottom. 

BEET: svsoscetevess Adhesive Rubber Feet (four each). 


PARTS LIST FOR THE 
ION MOTOR 


MISC. PARTS 


- #4 Screws (5 each) - #4 Nut - Wire Nut - Metal Solder Tab 


The following items are available from: 


.OlOGgiIeS, P.O. Box 67243, Scotts Valley, CA 95067; 


Phone: 831-768-9155: www.techkits.com 


1ON MOTOR-KIT: Complete kit of parts for the lon Motor including print- 
ed circuit board rotor, drilled plastic case, high-voltage power supply, 
transformer, and all other components listed above $29.00. 

Please add $5.00 shipping/handling. California residents add 8% sales 


tax. MC/VISA orders accepted. No COD orders. 


Parts list for the 
Watts Showing™ 
printed circuit board 


From the August ‘99 issue ... 


Semiconductors 

U1 — LM317L 

U2 — LM393N 

U3 — LM2931-5.0 

U4 — MC68HC705P6 * 

OPT1 — PS2501 (PANASONIC) 

Q1 — 2N3906 

D1 — 1N4148 

* must be programmed with dwm.s19 
code - available from web site 


Resistors 

Ri — 3.9K 

R2 — 39K 
R3,10 — 8.2M 
R4 — 100K 
R5,8,9,14,15 — 91K 
R6 — 15K 

R7 — 30K 
R11 — 4702 
R12 — 2.2K 
R13 — 10K 


Capacitors 

C1 — 10UF, 16v 

C2 — 22uf, 16v 

C3 — .022 polyproplene 
C4 — 22uf, 16v 

C5 — 100uf, 16v 

C6 — 10uf Tantalum 
C7,8 — oe ceramic 
c9 — 0.1u 


Misc. Components 

X1 — 4.00MHz crystal 

POT1 — 5000hm 

POT2 — 500k ohm 

POT3 — 10k ohm 

LCD — Optrex 

SHUNT — see text for instructions 


Other Parts 

16ga, three-wire extension cord 
Enclosure 

Strain reliefs (2) 

6-9vdc wall transformer 

SPST power switch 

Wire nut for 16ga wire 


Kit of all PCB mounted parts, PCB, LCD, and 


enclosure with LCD cut-out is 


available from Harrison R&D for $79.00 + 


$5.00 S&H. Does not include extension 


cord or wall transformer. PC board and pro- 


grammed U4 is available for $25.00 


plus $3.50 S&H. Phone 281-485-7107 or write 
to 9802 Sagequeen Dr., Houston, TX 77089. 


www.ghg.net/dharrison 


10 Sertemser 1999/Nuts & Volts Magazine 


Resistors 
RI,RIO IK 1/4 watt resistor 
R2 


Ooops! 


The parts list from the July 99 Voice neha article by 
Jack Dennon, and the parts list and Figure 7 from the 
August "99 Watts Showing article by Dan Harrison were 
inadvertently left out of the original layouts. We present 
them here to you now, and apologize for any inconve- 
nience we have caused. 


SS 


+5v 


2N3906 
R 
10K to SOUT on '705 


RS232 out to computer 


' Figure 7. Example of 

" RS232 Interface. Assumes 

, RO Wattmeter only transmits. 
RS232 transmit from computer 4.7k 


2S SS es a 


From the July ’99 issue ... 


Parts List 


n ircui 
Ul HT8950A 


Holtek voice modulator Digi-Key HT-8950A-ND 
U2 LM386 


Audio power amp Digi-Key LM386N-1-ND 


Mouser 29SJ250-1K 
29SJ250-330 
569-72P-500 
29S}250-470 
29S}250-4.7K 
29Sj250- 100K 
29S}250-47K 
29S}250-39K 


330 ohm 1/4 watt resistor 
500 ohm 3/8" sq. trimpot 
470 ohm 1/4 watt resistor 
4.7K 1/4 watt resistors 
100K 1/4 watt resistor 
47K 1/4 watt resistor 
33K 1/4 watt fesistor 


Mouser |40-XRL25V100 
140-XRL25V4.7 
140-XRL25V22 

Digi-Key P4525-ND 


100 microFarad electrolytic 

4.7 microFarad electrolytic 

22 microFarad electrolytic 
C4,C5,C6 0.1 microFarad film cap 


Diodes 
DI 1N5227 3.6 volt Zener Mouser 583-1N5227B 
D2 LED red light emitting diode 604-L53HD 


2S By 22% 


Mouser 101-0461 
Digi-Key P9970-ND 
Jameco 135589 


an 

keypad switches 
MIC electret microphone 
SPKR 2" 8-ohm speaker 


Sw!, Sw2, Sw3, Sw4 


Misc: Printed circuit board, 9-volt battery clip, power switch, hookup wire, solder, suitable enclosure. 


Kit someone else do the assembly as we cannot 

A kit consisting of the printed circuit board and accept returns once you start soldering. The 
board-mounted components is available for $9.95 etched and drilled printed circuit is avail- 
plus $3.00 for shipping and handling, from: able for $6.50 postpaid to U.S. addresses. 


MicroMethods The HT8950A is available from: 

P.O. Box 909, Warrenton, OR 97146. Digi-Key - (800) 344-4539; (218) 681-3380 fax 
(503) 861-1765 voice/fax. http://www.digikey.com 

Digi-Key part number: HT-8950A-ND Voice mod- 
ulator IC 16-Dip $3.14 @ | ea., but of course 
they do have a minimum order. 


We can accept check, money-order, Visa, or 

Mastercard. No CODs. Charge card orders do 

have to be submitted via fax; signature is required. 
The other parts are available from either Mouser 

Add $5.00 for shipping outside the U.S. The kitis | or Jameco: 

easy to build but unless you have some experi- Mouser Electronics - {500} 346-6873 

ence assembling circuit boards you may want Jameco Electronics - (800) 831-4242 


Reader Feedback is continued on page 68 


Very Affordable MEW FLAVORS _ seco serge 
6M ROAD WARRIOR Errors. Zon piety 6 
VALI ILLIA 4 68 con yma ‘a a6 / 


0% Financing! wer 499! = 1 oe 
ABOSE On Credit Cards only 
0% Financing! ’ 
V7) strictly for professionals On Credit Cards ont toe 


VAZUG SUMMIGII or MAM SOFT 
On the DESEET or SMOUWS! 
hnstant OM - ZERO Loot up time 
LFrop F's to Concrete 


Rain: (4"/hr Rain w/ 40 MPH Winds) 
Silicone Rubberized & Diecast Case ! 
Ultra Shock Mounted 1G/IG EIDE Hard Drive ! 
Ax /EMF & RF Resistant, Works from -4 to 120 Deg F 
ee & Vacuum to 15,000 ft a Se 
> 1-PCMCIA (type 1, 2 or 3), Serial & Parallel Ports in rear £ Looks so nice 
> 16m Ram /1m Video / 32 Bit Local Bus 486-50 Mhz& © , rson, 
Math Co-processor, 28.8k Modem (intemet Ready) es yOu 
> Long Lasting Hydride Battery ($150 Value) li gu Bumps 
nS Sound & Microphone, Extemal Mini 3.5 Floppy LOW FUICE / HAIGH POSTOTIMIMICE 
> 8.25" Display-64 Shade Monochrome REFLECTIVE 233. External Mini CD 8” SVGA Color Display Built-in Stereo Speakers & Mic 
R (Op —s ) by rch soy with ci i at hie jo AZ External Mini Floppy Convenient Touch Pad Mouse (nice) 
Roxanne's Voice Annotates all Windows 3.X Functions 3.2Gig Lithium ton battery 2 USB ports IR Port All standard ports on rear 
2PCMCIA Ports 3.3Ib Subnotebook 9.5x7x1.5  Suilt in palm rests 
> W95 $89 >12V Dark Gray One year Manufacturer Direct Warantec 
> Touch Screen $200 Been PCMCIA Fax- Modem FREE Lifetime NetcomTech support 


Upgrade $35 / 56k $89 SOYO is 8 leading maker of Desktop 


Computer Motherboards. 
This was a unique (one shot) purchasing opportunity They brand label them for FAMOUS NAME BRAND desktop computers. 
IT'S NOT OPEN STOCK Now SOYO has come up front with their own “State of the Art” Sub Notebook. 


WHEN THEY'RE GONE, THEY'RE GONE FOR GOOD Sells for more on QVC ! (Home Shopping Chane! ) 
Sold till recently by IBM through their Local Area Network Div | yj9g OPTIONAL CUSTOM Carrying Case $24 soYo Embossed 


at $4,699 & $6,912 as shown here. (they were never discounted) 


IBM Thinkpads 3 casy payments of 28100 


Pontinm P-75 -or- 486 DK4-100 [ETE 218! M9 


LOGO, Tailored fit, Pockets, Handle & includes Shoider Strap 


——— 3 
si P eqrmnecrmnai to 


Pent-75 
Tay payments of dD 39 ck 


Pent-75 ‘286! 39 a 


16M Ram ina Ram s24 
Pentium P-75 2Gig sersaett ma 


r a Quarte > J iy 
M iio’ Devices#: 2 wae Payme wuts ‘ A , j . Ae, 
R ’ ty 3 “ip (e) 
is od “ ‘ . 
t 


eS | REF 
REF 
te 


Cngrade wn which 
will includ 
Separate Asian 


Transistor Spec 
— ( a $69 option 
in the new version ) 


iCMaster Earlier Editions Perfect for Service or Lite 
Design. Later Editions Perfect for Advanced Design 


Software Sold. ~ = =r 
Vieids Device Specifications & 75 to 250 Potential Replacements ! = ely From IBM 
Replacement babar ae ay halla amet: Anan, Epon, Set$ /BM Docking Stations $ 
: for man Coverage This is not just a port expander it's a full blown docking station 
is Very You can add ANY desktop ISA card and it will work with your IBM laptop 
For DOS, W3.1 & 95,98 &NT. Current Version 7.11 ‘ = Imagine the posibilities. Add a TV card and watch TV while you compute ! 
4 HUE Y. m ISA computer card hides in the base of the unit. 
CE Consumer eh d Industry Weare FEM Contains the Complete Catalogs of Most Electronic 
1- Consumer Jectronics SHS” «=6Component Manufacturers & Distributors FREE Local Area Network (LAN) card (a $79 value ) Notebook Snaps onto the dock. 
Expansion Port for optional CD Rom = Built-in Speakers Built-in Power Supply & Fan 
97 4 Book Set only on CD SCSI Expansion Port/ Paralle!/ Serial/ Keyboard / Mouse / Monitor / Stereo in & out 


98 4 Book Set only on CD Front panel headphone Jack Hidden Carry handle LED Status Indicators 
Color Black (matches notebook) ISA Port cover & Key optional (not required) 


1 Year Warranty - Satisfaction Guaranteed - The Friendliest People - The Best Customer Service | Email for Detailed Information 
PAYMENT PLAN with Credit Card -or- Layaway ONLY 843-650-5700 For Questions-or- email: netcomd@aol.com 
COD's SINGLE PAYMENT ONLY ORDERS ONLY 800-733-3733 ORDERS ONLY FAX 843650 5777 10-8 EST Mon-Fri 
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STAMP 


Ereopects. 


Protecting Your Stamp From 
The Cold, Cruel World 


've spent the last few 

‘ months working on a 

design that is going to be 

located in a very inhos- 

pitable environment. I've 

had to deal with widely 

varying temperatures, a noisy power 

bus, high current loads, and a slew of 

other factors which don't look upon 
electronics in a friendly manner. 


Overview 


All of this work started me thinking about some 
of the things that | take for granted. There are a few 
tried and true circuits that | regularly use for protect- 
ing my microcontroller designs. | thought it might be 
nice to cover a few of these concepts, as well as 


IN ce 


rey 


THE promenade PC1 
EPROM/FLASH PROGRAMMER 


e Connects to the parallel port of your PC, 
compatible, laptop or notebook computer 


® Programs and verifies thousands of device types 
to 8Mbits with supply voltages as low as 1.9 v 


@ Use the PC1's battery pack to power the 
programmer to get complete portability 
@ The PC1 costs just $159.50. Call, write or 


visit us on the web for complete information. 


JASON RANHEIM 


3105 GAYLE LANE AUBURN, CA 95602 
800-421-7731 530-878-0785 
http:/Avww.jasonranheim.com 
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by Lon Glazner 


s salneaeen dalle daoguat 


Duttine the Spotlight on BASIC Stamp 


HE figpee@s. anuneih EB baPSs 


some techniques for powering your BASIC Stamp 
designs. These are circuits and/or techniques that 
have helped me to ensure successful electronic 
designs. I'm no analog guru — nor do | pretend to be 
one — but the concepts that I'm laying out here can 
help you to avoid many of the pitfalls that the real- 
world often presents. 

It is also helpful to keep in mind that no matter 
how well thought out your PBASIC program is, a 
noise spike can still scramble the brains of your 
BASIC Stamp. This can lead to unpredictable behav- 
ior, or 2 complete system failure of your BASIC 
Stamp design. 


De-coupling Capacitors 


It is good practice to isolate your local circuit 
(which can be an IC or group of ICs) from your 
supply impedance. This is termed "de-coupling," 
and is routinely accomplished with capacitors. 

Each IC in your circuit could benefit from de- 
coupling capacitors, but it is essential to use de- 
coupling capacitors on any high-speed logic chips 
that you may be using (the BASIC Stamp). The 
fast rising and falling edges of your logic level sig- 
nals as they switch states require additional current 
pulses from your power supply. Small ceramic capac- 
itors can supply these currents, when kept in close 
proximity to your ICs. Placing the de-coupling capac- 
itor within a half inch of your IC will typically do the 
trick. In most cases, the actual value of the de-cou- 
pling capacitor can vary. A good rule of thumb is to 
use a value between 0.1uF and 0.01uF. 

For circuits that are driving large loads, it may be 
necessary to use low frequency de-coupling 


PCB LAYOUT 


Software For Win95 - FREE 


tor can often 
reduce voltage rip- Ais j 
ple caused by @ fT 
switching frequen- (7 
cies in the kHz 7 
range. All schemat- 
ics that | have seen 
of the various BASIC Stamps have 
shown a 22uF capacitor on the output of the on- 
board linear regulator, so some protection of this 
may already be in place. 
| have found that placing a 0.022uF de-coupling 


DE-COUPLING YOUR POWER PINS 


Figure 1: Typical De-Coupling Capacitors 


capacitor as close to each IC as possible reduces 
noise on the power bus significantly. | also ensure 
that at least one 22uF capacitor is included in each 
design, and that a few 2.2uF ceramic capacitors are 
located next to any IC that may be driving additional 
circuitry. 

| think the best philosophy regarding de-cou- 
pling capacitors is that they are cheap, so use them 
with great vigor, and sprinkle them throughout your 
design. 


Power Supplies 


Electronics these days tend to 
end up in just about any place you can 
imagine. Cheap power supplies, car 
batteries, or noise caused by switching 
inductive loads (like turning on motors 
or lamps) can create enormous prob- 
lems for logic level parts such as the 


Write in 31 on Reader Service Card. 


© Download our board layout software 
© Design your 2 sided plated-through PCB 
© Send us your layout over the Internet 


@ 'n 2-3 business days, UPS delivers 
your boards, often under $100 


www.expresspcb.com 


BASIC Stamp. 

Filtering your incoming power 
supply can be done several ways. A 
resistor in series with the Stamp VIN 
pin, as well as a low-frequency de-cou- 
pling capacitor, can act as a low-pass 
filter which will smooth out noise 
spikes. Pre-regulating your supply, 
such as with a zener diode, can help 
reduce the damaging characteristics of 
an inductive spike on your input volt- 
age. 

The zener diode will act as a 
"rough" regulator acting to keep the 
voltage on your VIN pin at the zener's 
rated voltage. The zener can clamp 
positive going voltage spikes, and 
reduce the effects of negative going 
voltage spikes. Figure 2 shows an 
input clamping circuit that can be used 
to protect your BASIC Stamp. Figure 3 
is a simulation of the zener clamping 
circuit and how it handles both 


STAMP APPLICATIONS 


microcontroller. These microcontrollers have 
internal protective diodes that shunt signals higher 


positive and negative voltage spikes of 9us duration. 

Power dissipation in your clamping circuit can be a 
problem if you select a zener diode that is rated at a voltage 
below your input voltage (as | did in my simulation). Your 
series resistor is then dissipating power based on the differ- 
ence between your input voltage and the voltage that your 
zener diode is regulating at. 

What usually works best is to select a low value series 
resistance (or none if your circuit is drawing a significant 
amount of current) and a zener diode whose voltage rating 
is slightly higher than the power supply you are using. For 
instance, if you were powering the BASIC Stamp with a 
12VDC supply, you might select a 10-ohm series resistor, 
and a 13V zener diode. The goal here is to protect the 
BASIC Stamp from voltage spikes that might damage its on- 
board regulator. 

Power dissipation can often be a problem with the 
BASIC Stamp on-board linear regulator. The power dissipat- 
ed by a linear regulator can be characterized by (Vin- 
Vout) "Isupply. The higher the input voltage, the less current 
required to overheat a linear regulator. With a 30VDC input 
voltage, a five-volt regulator will have to dissipate one watt of 
power, as heat, when supplying just 40mA. Placing another, 
higher value linear regulator between the input voltage and 
the Stamp’s VIN pin can allow both regulators to share the 
power dissipation requirements. 

As your input voltage gets higher, this becomes more 
difficult since many linear regulators are rated for 30-35VDC 
maximum input voltage. A transistor and zener diode pre- 
regulator can sometimes allow you to get the job done. 
Many transistors can handle large voltage drops from their 
collector to emitter (denoted in the data sheet as Vce), but 
heatsinking will still be required, and may be extensive. 
Figure 4 shows an example of a zener diode-NPN voltage 
regulator. 


Protecting Your Input Pins 


The BASIC Stamp is based on a Microchip PIC 


than about 5.6V to the +5VDC bus, and signals 
lower than -0.6V to the ground bus. There can be 
some interesting unintended consequences 
regarding these protective diodes. 

One of the more interesting is that the BASIC 
Stamp can be powered off of one of its 1/O pins. 
For example, if the BASIC Stamp was not powered, 
but a +5.7VDC signal was present on one of its |/O 
pins, the protective diode would be forward biased 
(turned on), and about SVDC would then be pre- 
sent at the Stamp’s +5VDC bus, and could power 
the BASIC Stamp. 

Furthermore, positive voltage spikes present on your 
\/O pins can be translated directly to your BASIC Stamp 
+5VDC output (or negative going spikes to your ground 
bus). This can create problems which are hard to diagnose. 
Imagine turning on a relay with your BASIC Stamp, and 
watching your temperature sensor go up in smoke. There is 
no apparent connection between the two devices, yet they 
are only separated by diodes internal to the microcontroller 
which the BASIC Stamp is based on. 

Protecting your input pins can be done in a manner 
similar to the zener diode clamp used on the power supply. 
Yet, in this case, the series resistor can be much larger and 
can be a more active instrument in attenuating voltage 
spikes. The input impedance for a BASIC Stamp pin set as 
an input is about 1 megohms (very rough estimate). The 
input impedance can be estimated from the leakage current 
that is typical of an input pin (about 1uA maximum). 

Any series resistors should be selected so as not to 
form a voltage divider with the input impedance of a BASIC 
Stamp pin configured as an input. This is especially impor- 
tant if your input signals are already attenuated by external 
devices such as op-amps which do not have rail-to-rail out- 
puts (like the LM741). 

A series resistor of about 1k ohms, in conjunction with 
a zener diode rated for 5.1-5.6V, and a capacitor can effec- 
tively protect input pins from voltage spikes, and reduce 
noise that might affect your BASIC Stamp’s program flow. 
The series resistor forms a low-pass filter with the capacitor 
in this circuit. If you are measuring pulses or frequencies 
with a particular Stamp pin, be sure to select component val- 
ues so that your signals are not attenuated out of existence 
by the protective circuit. You can calculate the frequency 
threshold of a low-pass filter with the equation ... 


f = 1/(6.28°R"C) 


When measuring short pulses, keep in mind that the 
rise time of your pulse will be limited by the low-pass RC fil- 
ter described above. The 
time it takes for a signal to 
rise from 10% of its maxi- 
mum voltage to 90% of its 
maximum voltage through 
an RC filter can be approx- 
imated by 2.2°R°C. This is 
also considered the rise- 
time of the signal in ques- 
tion. For the circuit in 
Figure 5, this rise-time is 
roughly 48us. This is the 
time it takes for a five-volt 


pulse to rise from 0.5V 
(10% of SV) to 4.5V (90% 
of 5V). 

This means that if you 
are intent on measuring 
short pulses, you should 
consider the effects of fil- 
tering on the BASIC 
Stamp’s ability to make the 
measurement in question. 
Figure 6 provides a graph- 
ical representation of the 
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Figure 4: Rough Zener-NPN Pre-Regulator 


rise time for the filter circuit in Figure 5. 

Figure 7 shows the input signal versus the signal as seen by the 
BASIC Stamp after the signal passes through the protective circuitry in 
Figure 5. The incoming signal has a 50kHz 0.5V peak-to-peak noise 
signal, a logic level pulse, and a 1us glitch. As you can see, the pro- 
tective circuit filters out most of the noise and prevents the glitch from 
reaching the BASIC Stamp. The glitch is too short and, due to the rise 
time of the RC filter, it never reaches a logic high level which could be 
measured by the BASIC Stamp. 

One killer of electronic components is electrostatic discharge 
(ESD). If you don't believe me, try walking across your carpet with just 
socks on — be sure to shuffle your feet — and then touch your finger 
to your favorite BASIC Stamp project. Of course, if you do this, you'll 
be shelling out some bucks for a new BASIC Stamp, and probably a 
handful of other replacement components. On second thought, just 
take my word for it. 

But you can see from being shocked by your friends, neighbors, 
and loved ones that we humans have quite a capacity (or is it poten- 
tial?) for carrying potential (or is it capacity?). Anyway, we can all carry 
a healthy enough charge to zap a BASIC Stamp into next week. This 
can be particularly common in designs with keypads. 

Figure 8 shows a commonly used method of protecting 1/O pins 
on microcontrollers from ESD when interfacing to switches or but- 
tons. The pull-up resistor (82k ohm) is required to ensure that 


PROTA AQENNUTE 


BRIGAR ELECTRONICS 
7-9 ALICE ST. 
BINGHAMTON, NY 13904 


pressing the switch does not 
short your power supply to 
ground. The switching diodes 
allow transient voltages to open a 
path to either ground or the 
+5VDC bus, depending on the 
polarity of the voltage spike. The 
1k ohm series resistor acts to 
limit the current during transient 
voltage spikes and protects the 
diodes which limit the voltage on 
the microcontroller input pins. 

The diodes which are inter- 
nal to the Stamp 1/O pins (that | 
had mentioned earlier in the arti- 
cle) can be used in place of the 
external switching diodes, but 
should probably not be consid- 
ered as robust a form of protec- 
tion. 


Conclusion 


| think two general rules 
apply to protecting your BASIC 
Stamp designs: 


Rule 1: If any connection 
interfaces to the outside world, 
PROTECT IT. 


' 10% of maximum vol tage 


| (1,030,526. 662m) 
1 
H 
mm 
‘ 
H 
‘ 
9Ses 


PHONE: (607) 723-3111 


Ze FAX: (607) 723-5202 
EMAIL: BRIGAR2@aol.com 


http://members.aol.com/brigar2/brigar.html 


15” SVGA COLOR MONITOR 
Various Manufacturer 

IBM PC/XT or Higher compatibles 
.26 mm dot pitch - Max resolution 
1280 x1024 Includes power cable 
Weight 32 Ibs. __... ae 
Removed 

from svce. 

Mint cond. 

SALE 

PRICE 

$ 69.95 


mKEYBOARD 


BUT IN GREAT 


UNBEATABLE COMPUTER SALE 
IBM COMPATABLE CPU'S VARIOUS MFG. 
COMES WITH THE FOLLOWING: 

™486 66MHZ m4 MEG & UP MEMORY 
™170 TO 540 MEG HARD DRIVES. 

™3-1/2" 1.44 MB FLOPPY DRIVE 


THE COMPUTERS ARE OBVIOUSLY USED 


*UL ved 


* Fast quotes 
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COMPETIVE PRICING 


mLSOURCES 


For more information on the 
BASIC Stamp, contact: 


Parallax, Inc. 
3805 Atherton Road, #102 
Rocklin, CA 95765 
phone (916) 624-8333 
http://www.parallaxinc.com 


ne ee ee eo ee ee ee ee Se 


Electronics, Inc. 
1939 S. Frontage Rd. Ste. F 
Sierra Vista, AZ 85635 
phone 520-459-4802 
fax 520-459-0623 
www.seetron.com info@seetron.com 
Solutions Cubed 
Lon Glazner 
3029 Esplanade Suite F 
Chico, CA 95973 
E-Mail: lon@solutions-cubed.com 
www.solutions-cubed.com 
Phone: 530-891-8045 
Fax: 530-891-1643 


(1, 0525m,4, 5016) 
9OR of maximum vol Loge 


RISE TINE APPR. SOus 


Oo 
PROTO 


appro 
* Single & Double sided 
:Sibsctaca” PULSAR, INC 
* SMOBC, LPI mask 9 
* Reverse Engineering 
* Through hole or SMT 
* Nickel & Gold Plating 
* Routing or scoring 
* Electrial Testing 
* Artwork or CAD data 


9901 W. Pacific Ave. 
Franklin Park, DL 60131 
Phone 847.233.0012 
Fax 847.233.0013 
Modem 847.233.0014 
yogii@flash.net - flash.net/~yogii 


Write in 35 on Reader Service Card. 


STAMP APPLICATIONS 


} SIGNAL SENT TO STanP 


SOKHz NOISE 


Rule 2: If ~ can think of something bad that 
somebody could do to your design, assume it WILL 
HAPPEN. 


When you are planning a BASIC Stamp design, 
always take time to look at where each connection is 
going. And try to figure out what odd things may 
happen to it. If you have a keypad or LCD display, 
can somebody spill liquid on it? If you have a relay 
that you are controlling, what happens if it can't close 
or open? If you are using switching transistors, can 


they over- 
heat? If a 
part blows 
e, will it 
blow up 
open or 
shorted? — 

Spend- 
ing ample 
time figuring 
out both 
how to pro- 
tect your electronics, as well as what to protect them 
from, can be surprisingly beneficial. There are cer- 
tainly cases where protection is not much of a con- 
cern. Most chip-to-chip connections are short and 
don't require much in the way of filtering or protec- 
tive circuitry. 

There are also situations that cry out for protec- 
tive measures. For example, you may have a small 
robot using an IR detector for wall sensing. It’s a 
good idea to mount IR detectors of this nature at a 
point where they are unobstructed by objects on the 


PROTECT SWITCH INPUTS 
FROM ESD 


robot itself. This may be at a distance from your 
BASIC Stamp. Any wires or ribbon cables connecting 
these two devices will act as antennae and can con- 
duct noise generated by your motors, battery charg- 
ers, or any other "noise generators." These kinds of 
connections are good candidates for protective cir- 
cuitry. 
After a while, protecting your circuits becomes 
second nature, and you start making trade-offs such 
as cost versus the level of protection you may 
receive from a specific circuit addition. | always try to 
add all of the protective circuitry that | can think of 
and, after the design is up and running, | whittle away 
the things that may be overkill. 

In the end, good engineering is about one-third 
experience, one-third forethought, and one-third 
time in (or sometimes out) of lab testing. | think there 
is another + one-third or so wrapped up in test equip- 
ment, time of day, amount of beer you had the night 
before, and a few other important factors. Of course, 
the most indisputable measure of good engineering 
is design survivability. So protect your Stamps, and 
give them good safe homes! NV 


Electro Mavin 


Has To Much for the AD 


Stop by and Check Us Out on the WEB 


http://mavin.com 


This is all you’ll need to get to the 


Uses Pentium class CPU up to 500 Mit 
Check out our low price...... 


Other Hems iIncilude.... 


SCSi Hard Drives 3 cents a meg 
GPS Engines w/Antenna 
Microwave Goodies and Stuff 
56K V.90 Modems, 40X CDROM Drives 
Dealers Special on Designer Mice 


SURSGICIRCUITS J 


America’s ve Microvideo Source 


440 lines, 0.5 tux, Sharp chip $39.95 
350 lines, 2 lux, Remote head $69.95 
4. Live Aerial Video R/C Videotape. ..... How to & more $2495 
5. Wireless Covert Tape Cam 
6. Super Tiny Color Pinhole... 350 tines, less than 1” sq. $99.95 
7. Micro Video Transmitter... 
8. Complete Wireless ATV Video Set ..3 Miles Range $419.95 
9, World's Smallest Wireless Video Cam........... Pisase Call 


Qual hi-res LCD's, 30 capable $599.95 : ms 


Buy your microvideo equipment where NASA, The Air 
Force, JPL, Lawrence Livermore Labs and the FBI does. 


Is, cnt 300" range, FCC OK $349.95 


«+ 1000 range, ATV band $158.95 


10. Video Goggles ............ 


For the best in high performance microvideo equipment, call the experts at Supercircuits. We've grown to 
be America's microvideo leader by consistently offering the best equipment at the lowest 

prices, with unbeatable service...compare our plug “n play case of use, warranties - 
and return policies. Of course, Supercircuits microvideo is used by some of 


OVER 120 NEW VIDEO PRODUCTS! 


1. World's Smallest Video Camera* ........ 1 lux, 3oz. $58.95 
2. Pinhole Video Camera...... 
3. Color Video Camera ...... 


Call us today. 


We Also Buy Connectors, Contacts, Raychem 


Electro Mavin 
800-421-2442 or FAX 310-632-9867 


E-Mail john@mavin.com 
or 
E-Mail mark@mavin. com 


the biggest names in science, industry and national defense, But with prices 
starting at under $40 for tiny high resolution video cameras, it is technol- 

ogy that is as affordable as it is amazing. Call us today, and get our free | 
72 page Microvideo Catalog, loaded with photos, specs and more. 


1-300-335-9777 ext NV 
Or fex us at 512-260-0444 
One Supercircuitese Piaza Leander, TX 7Faaeat 


wwwesupercircuits.com 
*Supercircuits PC-21XP and PC-51XS are listed as world’s smallest pinhole and spy video cameras 
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REVOLUTIONARY SERVICE 
CHANGES THE FUTURE 
OF E-MAIL 


ACT TeleSolutions, a leading provider 

of live operator messaging solutions, 

will revolutionize person-to-person 
mobile communications today with ibyphone, 
an exciting, innovative E-Mail service. This is 
the first initiative in the company's plans to 
make all that is available on the internet acces- 
sible via telephone, paving the way for the 
future of the wireless world. 

Pioneered by XACT, ibyphone is the first 
subscription-based E-Mail service that enables 
its customers to send E-Mail from any tele- 
phone, at any time, via live operator. Unlike 
other companies' attempts to fill the mobile E- 
Mail void with technology-driven solutions, iby- 
phone offers a simple, personalized, device-free 
alternative. "ibyphone is the customer-driven 
evolution of mobile communications for the E- 
Mail generation," says Dan Joseph, co-founder 
and CEO. "It enables users to bridge the gap 
between themselves and technology, through 
human interaction. Technology alone is an 
inadequate answer to problems inherent in 
mobile messaging. And who wants to have to 
drag around bulky machinery just to stay in 
the loop? The real answer is simplicity, cus- 
tomizability, and flexibility. Busy people seek 
solutions that give them — not the technology 
— control over their communications. ibyphone 
offers that solution and that control in an 
affordable package. The response from our 
test subscribers has been phenomenal." 

Using ibyphone is easy. Subscribers just 
call a toll-free number from any telephone, and 
dictate their message to a highly skilled 
Telephone Service Representative, who can 
send it instantaneously to any number of indi- 
viduals or groups. It's that simple. ibyphone 
optimizes and personalizes the user's experi- 
ence. Subscribers identify themselves with a 
PIN number, and are greeted by name. Service 
Representatives access the subscriber's online 
address book for rapid addressing to groups or 
individuals, and can add new addresses upon 
request. Representatives are trained to take 
messages quickly and accurately, and can read 
back and edit each message to ensure content 
quality. The ibyphone system was developed to 
mirror all E-Mail capabilities, enabling a host of 
service options and features. Subscribers regis- 
ter online at www.ibyphone.com, where they 
can customize delivery, signoff and confirma- 
tion options, build an address book for mobile 
access, and select a usage plan. Activation is 
immediate. 

XACT's test market shows that profession- 
als who rely on both mobile telephony and E- 
Mail could identify numerous situations in 
which ibyphone has met their needs in a way 
nothing else could. Such “ibyphone moments" 
speak for themselves. For instance: 


* "| was running late, and needed to reach 


my team with an update and game plan before 
getting on a long flight. I realized there was no 
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way I'd have time to boot up my laptop and 
find a place to log on. So | zipped off a group 
ibyphone, (which my team had already acted 
on by the time | landed.)" Scott Mataya, Senior 
Vice President, Petopia. 

* "I'm a real believer in what advances in 
technology can do for our lives and productivi- 
ty. But sometimes, simple solutions make a lot 
of sense. Take ibyphone, for example. It's great 
to be able to send E-Mail from my mobile 
phone, when I can't take my eyes off the road, 
or don't have my laptop along, or whatever. It's 
a very useful complement to my mobile phone 
and laptop." — Michael Doppelt, Vice President, 
Bear Stearns. 

* "| coordinate the activities of over 80 
people, and spend about half my time on the 
road. | like ibyphone because it allows me to 
set up groups for the teams | need to manage. 
I often want to communicate the same thing to 
10 or more people. Before, | would have had to 
make a half dozen calls to do this, and still | 
couldn't be sure everyone got the message. 
Now | can take care of things with one phone 
call! —- Dan Feldstein, President, Shopper's 
Advantage. 

* "| started using ibyphone to E-Mail in a 
pinch. Then it occurred to me that | could use 
it in the car to actually accomplish something 
useful during my commute. That means less 
time | have to spend on E-Mail in the office or 
when | get home. Plus, getting CC'd means | 
don't forget to follow-up. ibyphone is a great 
tool." Mitch Smith, President and CEO, On the 
Go Hosiery. 


"ibyphone adds control, convenience and 
power to the way people interact with one 
another," says Dave Guttman, co-founder and 
President of ibyphone and XACT TeleSolutions. 
"It allows customers to take advantage of a 
direct phone-to-E-Mail solution without a costly 
investment in high-tech devices that will be 
obsolete in a matter of months. With over 38 
million professionals already carrying cell 
phones, and over 40 million professionals 
sending an average of 30 E-Mails a day, iby- 
phone meets a critical and unmet need. 
Communication via E-Mail whenever and from 
wherever one chooses." 

Beyond its advantages as a completely 
mobile solution, ibyphone is affordable and 
accessible. XACT invites interested parties to 
try ibyphone free for a month. Thereafter, sub- 
scribers can select a usage plan from a range 
of packages designed to meet the require- 
ments of target customer groups, such as "The 
Entrepreneur" or "The Road Warrior." Packages 
start at as little as $9.95 per month. 

From unrivaled simplicity, accuracy, and 
flexibility to complete control and mobility, the 
first generation of ibyphone is undoubtedly a 
missing link in mobile telecommunications. 
True pioneers in the person-to-person commu- 
nication industry, the ibyphone team has creat- 
ed the first complete and custom-designed 
solution to sending E-Mail. 


http://www.ibyphone.com - 212-813-1700 


ROSTRA OBSTACLE 
SENSING SYSTEM (ROSS) 
ostra Precision Controls, Inc., 
Laurinburg, North Carolina, a leading 
manufacturer of electronic controls, 
systems, and components for the original 
equipment manufacturing and after-market 
automotive industries, announced the release 
of its Rostra Obstacle Sensing System (ROSS), 
a state-of-the-art obstacle detection system 
designed specifically for sport utility vehicles, 
pick-up trucks, mini-vans, and passenger vehi- 
cles. 

The innovative ROSS design uses a 
microwave signal to detect obstacles in vehicle 
"blind spots" up to 12 feet away located either 
directly behind or to the side of the vehicle, 
protecting both the rear and corners. When an 
obstruction enters the sensor coverage area, a 
change in the frequency of the microwave sig- 
nals emitted by the sensor occurs. 

From this change, the sensor can deter- 
mine the distance to and speed of the obstacle. 
This information is then converted into a tri- 
color visual display (LED), as well as an audio 
alert for the driver. 

The ROSS technology is a major improve- 
ment over existing obstacle detection systems, 
because the sensor can be mounted out of 
view behind the vehicle bumper. Also, unlike 
obstruction detection systems currently on the 
market, the ROSS is not affected by adverse 
weather conditions such as snow, fog, hard 
rain, sleet, darkness, extreme heat, or bright 
sunlight, any of which can prevent obstacles 
from being detected in time to prevent an acci- 
dent. 

"The ROSS is an economical way to great- 
ly reduce and/or eliminate the risks and repair 
expenses associated with the low speed obsta- 
cle collisions that frequently occur while dri- 
ving in reverse gear," says Raymond Ford, 
President, Rostra Precision Controls. 

According to a recent Allstate Insurance 
Company survey, 27% of all automobile acci- 
dents occur while driving in reverse gear. 
These types of mishaps are surprisingly costly 
to repair. A 1999 study conducted on six differ- 
ent sport utility vehicles by the Insurance 
Institute for Highway Safety revealed that typi- 
cal repair bills for low-speed (five miles per 
hour), reverse gear collisions between the vehi- 
cles and stationary objects can range from 
$3,000.00 to $6,000.00. 

The suggested retail price for the ROSS is 
less than $300.00 installed, which includes a 
three-year, 36,000-mile warranty. 

Easily mounted on both newer and older 
vehicle models, the ROSS comes with a univer- 
sal installation kit and can be installed in less 
than 30 minutes without drilling holes in the 
vehicle, unlike other obstacle sensors. Rostra 
Precision Controls plans to make the ROSS 
available through automotive retail outlets by 
early September 1999. 

Rostra Precision Controls is an ISO 9001 
and QS 9000 certified manufacturer of auto- 
motive products and is the single largest sup- 
plier of cruise controls and transmission modu- 
lators and solenoids to the automotive after- 
market industry in the U.S. 

Rostra Precision Controls specializes in the 
areas of vehicle speed control systems, trans- 
mission components, and vehicle comfort seat- 
ing systems such as seat heaters, lumbar sup- 
ports, and the industry-leading technology of 
the ‘Active Seat'. Rostra Precision Controls 
employs 185 individuals at its headquarters in 
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WORLDS SMALLEST 
«** 100mW +++ 
VIDEO TRANSMITTER, ON SALE 

incredibly only 0.98" x 0.8" x 0.037" in size. Fonsmits 

crystal controlled hi-res. imoges with 100mW output! The 

transmitter you've been waiting for. Shown actual size. 

Smaller than the 9V battery which powers it. Draws only 

35mA! Factory tuned. Receive on cable channel 59. Will 
work with color or B&W cameras. UHF Bow tie antenna with balun and 3° F cable for 
TV included. Perfect with our GMI000A. Both will fil in a cig. pack with battery! 


SEPTEMBER SPECIAL TVX-100.$159. with GM1000A CAM....$209. 


ULTRA PRECISE, KENSINGTON LABS, XY STAGE. 
Model 8500-6, 6°X6" of high 
performance travel. One of the 
best linear stages available 
Highly repeatabie, ultro-precise 
Precision ground surfaces result in 
unmatched laboratory-grade 

e. Lineor glass scale, internally 
attached to the table, eliminates ail drivetrain errors 
not measurable when an encoder is afloched fo the motor 
System provides up to 0.025 res. over 100 mm. Built from stress relieved 7075 
aluminum. Crossed-roller bearings for excellent stifiness, lood capacity and lifetime. 
Combined with a very low friction preloaded leadscrew and DC servo motor drive 
provides 20,000 hour MTBF. 100 mm/sec maximum speed and >50kg load capacity. 
Size: 15°L x 9°Wx 2.75°H Regular price > $4Kea. X&Y stage with motors. USED, Very 
good condition. SEPTEMBER SPECIAL, 8500-6, XY STAGE $1295 


IR SOURCE with 1,000,000CP ! Hand held, long range 

illuminator. One of the mos? powerful available. Quartz halogen spotlight ® 
combined with the best military, glass IR filter. Because i's solid glass & not 

lominated plastic it con take the heat. includes a coiled cord_sid. cig. lighter 

plug, Operates rom I2VDC SEPTEMBER SPECIAL, IR-SPOT $99 


ARGON LASER POWER SUPPLY. 
INDUSTRY STANDARD, AMERICAN LASER 60X 
We were fortunate to obtain these unused and factory 
refurbished ALC 60X power supplies. Always in demand but 
hard fo find. They can power most Argon heads up to 
12AMPS. We have no manuals at press time. if you have a 
60X series head or similar this is the unit for you. THOVAC 
power. Rugged anodized aluminum, housing with internal 
fan. Size: 8°x8"x1T'L, 22 Ibs. Don't miss out. Very Lid. Oly. 

ALC60X...$299ea. or 2 for $549 


NEWPORT TRANSLATION STAGES. 
also a few other goodies too! 
MODEL: S 
270 
RSA-2T 


625A-4 
4B1A 
M36 
460A-XY 
M37 

415 
M360-90 
M436 
M150 
420 
HP10703A 


Translation Stage 
X-Y Translation Stage 
3 Axis Trans. Siage 
Vertical Trans. Stage 
Mating. Plate 90deg. 
Translation Stage 
Magnetic Mig. Base 
Linear Trans. Stage 
INTERFEROMETER 
HP10702A INTERFEROMETER 
HP10780A RECEIVER 

RUCKER & KOULS 222 X-Y-Z MICRO POSIT. 


10V @ 2.5 AH SEALED, LEAD ACID, PACK toch pock consists 
of five, 2 Volt cells. Each ceil the size of a ‘D’ battery. 
Arrainged as 1X5 cells. Enclosed in an ABS outer 
shell. (rernoved for photo) Perfect for high drain 
applications. Make custom packs of any rating 
Size: 7.5°Lx2.8°Hx1S'D 5-five packs for $20, 30 for $99 


NEW GM182, 580 LINE, CCD CAMERA, 
1/3" CCD, 580 Lines Res., 0.1 Lux sens., AGC, Auto Shutter. Pwr 
V2VOC @120mA, 3.6mm, 71° FOV, Real glass lens. Focus from 
10mm to infinity. Standard NTSC video out. 1/2 once! SENSITIVE fo IR 
Size: 1,7°sq. x I'd. with 6° leads. Superior quality for demanding 
applications. GM182, with AC power adopter. 
SEPTEMBER SPECIAL........$169ea. 


MICRO CAMERA, with MIRROR IMAGE 
Perfect for “rear view.” 1/3° CCD. with 266K Pixels. 410 Lines Res. 
0.3 Lux sens. AGC and Auto/Man Shutter. Low Power 12VDC 
@100mA 3.6m, 92° FOV, focus from 10mm fo infinity. A real 
gloss lens! WHY BUY DISCONTINUED OR SURPLUS? New first 
quality Standard NTSC video out. 1/2 once! IR SENSITIVE! 

GM251, with AC power adapter.....$69ea. 


ULTRA MINI and WEATHERPROOF “LIPSTICK” CAM 
Sleek black anodized, alum. housing, O-Ring sealed & 
RAINPROOF. Adj. tilling mount. 1/3* CCD, 380 Lines, 0.3 Lux, 

AGC, Auto Shutter. 9-12VDC @100mA, 4mm, f1.8, 78° FOV real 
glass lens, NTSC video. <lounce! IR SENSITIVE. 23mrmndxSOmm, 
36° cable with BNC video & DC barrel jack. 

PINHOLE Model. So tiny you can install it directly into a door 

Only a 0.9° diameter hole! Specs as above. 90° FOV Pinhole 

lens. 1/2 once! Size only 23mm d.x35mm long. Think of the 
ploces you could put this little jewel. : 
GM-200K-STD....$99 OR GM-200K-PH lens....$99 


NOW YOU CAN SEE WHAT THE "FISHES ARE DOIN’ (down 60 ft.) 
UNDERWATER B&W CAMERA with 


INTERNAL, INFRA-RED ILLUMINATOR! 
Sleek black anodized, BRASS, housing. O-Ring sealed & 
WATERPROOF. Adjustabe mount incl. Specs: 1/3" CCD, 400 
Unes res., 0.05 Lux sensitivity, AGC, Auto Shutter. 12VDC 
@225mA, 4mm, 78° FOV lens, A real glass lens. NTSC 
video out. Superior construction. SENSITIVE fo IR. Ultra small Size only: 1.25"diam. X 2° 
With 60 ft. cable. Great for cal outdoor use also. GM-300KIR.......$199 


DAIGHTAOW LIGHT MINI CAM & A/I LENS, For dawn Wil dusk 
applications. Rugged alum. housing, dual mig. sockets. 1/3" CCD, 
420 lines res. 0.1 Lux sens., AGC, 12VDC @120mA. Take full 
advantage of camera sensitivity with super, 4mm, f1.4, 78° FOV 
Auto iris lens included. BNC video out. 50mm sq. X 65mm. Powe 
adopter included. GM-510A/1...$199 or 2/$369 


300 BEDFORD SITREET , |MANC 


NEW! 0.008lux, COLOR NIGHT VISION CAMERA! 
UNBELIEVABLE LOW LIGHT PERFORMANCE. 
Our GMV-2K, DOES it in COLOR TOO! 

. For covert, military and 
scientific applications that 
must be color, this is it 
Performance is enhanced 
through low speed electronic 

| shuttering ond digital frame 
memory. With an auto iris lens, 24 hour monitoring is possible. Auto 
sensitivity mode starts as it becomes dark. Eight Gain/Shutter modes are 
user selectable. Normal, X4, X8, X16, X24, X32, X64, X128. These provide 
frame rates of 60, 15, 8, 4, 3, 2,1, and 0.5 frames per second. Auto/ 
Manual white balance. Aluminum housing with dual 1/4x20 mounts 
Specs: 1/3* CCD, with 291K pixels, 320 Lines, <1 Lux std. mode sens., 
12VDC @200mA, Sid. video out on BNC. Size: 54mmxSOmmx94mm long. 
With pwr. adapter. All functions can be externally controlled via an 8 pin 
mini DIN, Uses std. c-mount lens not included 
Special Item, GMV2K.......$589ea. 
4mm, f1.4 A/\ lens with custom cable i 


SEPTEMBER SPECIAL, PRICE BUSTER DEAL 
NEW, SHARP YH-7B50, COLOR, CCD CAMERA. 
Now available for a 
fraction of its’ original 
price. Great looking 
styling. Camera has a 
very stable, manually 
adjustable pan and tilt 
base. Base is 
removable for tripod 
mounting via standard 
1/4-20 mount on 
bottom. Front panel LED 
power indicator 
Excellent video 
performance packaged 
in a sturdy 2.7°W x 1.4°H x 5.8°L, 11 oz. package. Simply connect camera to 
any “Video input,” RCA cable supplied. Camera has 5.6mm lens with fixed 
focus from 18" to infinity. No adjustment required! Power is 6VDC from 
power adapter also included. 1/3" CCD, 300Lines resolution 25% better 
than standard VHS! Auto white balance. Perfect fro any general purpose 
video application. Brand new, in original sealed boxes. 
Don't miss out on this super special deol. 
YH-7B50 COLOR CAMERA...$59ea. Super deal 2 for $99 


IS ANYBODY 


vv" 
vv 
d 


VIBA, MC,; AMEX, a naa 
ORDER: 800- $10. 407 ve 
FAX: 403-644-7825 E-MAIL un 
ESTER, | 


SUPER, MINI C-MOUNT CAMERAS, 
Super sensitive, GM410 or the general purpose GM412, 
The GM.-412 specs: B&W, size 1.5"sq. X Rwy 
2.4°L, 250,000 Pixels, 380 Lines : 
Resolution, Sensitivity 0.3 Lux, The iy 
GM4)10 specs: size only 1.5" SQ. x 1,6". 
>270,000 Pixels, 410 Lines Res. Sens. 
0.05 LUX. Both cameras are 1/3" CCD 
with AGC & Electronic shutter. 12V 
@110mA power. NTSC out. IR SENSITIVE, 
BNC video out, Both use sid. DC pwr 
ser Aracecalncnhvennses sbasninentedvinttarinhy csp it crsrti hue 


camera in this magazine. Multi- 
lens options are available to exploit 
their superior performance. GM412 
shown bottom. GM410 shown top. 
GM412, less lens..$119, 
GM410, less lens..$169 


low cost MICRO CAMERA, w/audio 1/3" Pala Be 
CCD, 410 Lines Res., 0.3 Lux sens., AGC, Auto Shutter. zs 
Pwr. from 9 to 12VDC @100mA, 250k PIXELS, Sid. 
model, 4mm, 78° FOV lens, Pinhole, 90° FOV. A real 
glass lens. Both focus from 10mm to infinity, Std. NTSC 
video out. 1/2 ounce! SENSITIVE to IR. Size Std: 

1.25°sq. x I'd. PH is 0.6"d, 1.6M long wiring harness 
with connectors included. WARNING: Don't confuse 
these models with LOW RESOLUTION, HIGH LUX C-MOS CAMERAS 


GM-1000A-STD 
GM-1000A-PH 
GM-1000A-CMNT..$59 GM-1000A-CMNT/Aud.$64 


Micro Lenses for GM1000 series 

8.0mm, f2.0.......... .-.$22 
12.0mm, 2.0... 

5mm, 70°PH 


C-MOUNT LENSES 
STANDARD 
4mm, 80° FOV 
8mm, 40° FOV .......$24 
12mm, 28° FOV -......$24 


4.3mm, 78° f1.8....... 
6.0mm, f2.0....... 


LOW LIGHT 
16mm, f1.6, 15° FOV .......$39 
8mm, 1.3, 40° FOV ........$49 
4mm, f1.4, 78° FOV .........$49 


Write in 98 on Reader Service Card. 


603-668-2499 
td4u@m20.net ‘ 
H 03101 


MINIATURE and, PRECISE, 
PORTESCAP SWISS, GEARMOTOR. 
Stote of the art “ironiess* type, mini motor type Mil- 
210-54-0 with approx: 40:1 gearbox. Size: 16mm d. x 
43mm L Operating parameters: @6VDC input, BmA, 
141RPM No Load, @ 12VDC input, 12mA 290RPM No Load 
PORTESCAP TYPE B: $15ea. 2 for $27, ial....10 for $125 
PORTABLE, PERIMETER, PROTECTION 
PPS-15V, SURVEILLANCE RADAR SYSTEM! 
Up to 3000 Meter range. Provides 
} audible indication of objects w/alarm. 
Control pane! with LED display of 
battery, signal strength, range and 
azimuth. Can be operated remotely via 
supplied cable and detachable control 
panel. 12VDC or 28VDC powered 
Includes heavy duty, military, aluminum 
“v transit case, headphones, battery and 
tripod. Only 14 Ibs. Latest flat antenna 
design. Motorized sweep. 
SEPTEMBER SPECIAL $1295 


ALL TYPES of COVERT CAMERAS, all available with audio, 
Specification for all models include: 1/3" CCD, 410 Lines Res., 0.3 Lux sensitivity, Power 
from 9 to 12VDC @100mA, 90° FOV lens except dome and PIR which are 80° , All focus 
from 2 ft. to infinity. Standard NTSC video out. SENSITIVE to IR. note: Smoke & Motion 
detectors not functional, Clock & Exit operate normally. Dome is 3.5°H x 5.5°Diam. Don't 
ee am Ga oe 


Smoke Det., Motion Det., Clock or Dome Camera, Special...$79ea. 
Exit Sign, Special.....$99ea. Please add $10 for audio. (any model) 


" 6V@I2AH SEALED, RECHARGEABLE, BATTERY 
| New Panasonic, LCR6V12P1. Tough to get at o discount. Very 
compact. Iwo top mounted 1/4” fasion connectors. Perfect for 
high drain projects. Size: §.9°L x 3.7°H x 1.9°D 
2 for $20, 10 for $89 


MOTORIZED 10X ZOOM, 
SURVEILLANCE LENS 
New, llmm to 10mm, f1.8, C-Mount, Fujinon, 
industrial quality optics paired with precision 
drive enable srnoooth remote operation of 
FOCUS, ZOOM and IRIS. Unit is open frame, 
black anodized alum. structure supports the 
sophisticated drive. wo models: Mod 25 
std, or Mod Z10 has HP optical encoders for position feedback (128ppr] 
on zoom & focus Edmunds sells the lens w/o drive for $869ea. 
Motorized unit sells for >$2000. Very limited quantity. 
Model Z5. 


panel BNC outputs. Front panel user adjustable, variable dwell | fo a 

sec per channel. Auto or manual switching with channel! bypass. 

Compact only 8.6°W x 3.7" D x 1.75" H, ac powered. Video loop through. 
GM-34.......$79, GM-38.......$99 


WEATHER RESISTANT Camera Enclosure, 
Solid, extruded aircraft aluminum. Glass window. 
| , Strain reliels for cables. Size: 3.5*w x 3,7*h x14" 


Special. $59ea. w/110V heater..$69ea. 
Heavy Duty Alum. Adj. Mount....$29ea. 


MOTORIZED ZOOM LENS SPECIAL 
6X magnification, 12X on a 1/3” camera! Auto iris too! 
New, fabulous hi-res. optics with sid. C-Mount. Superior Fujinon and Vicon 
lenses. Normally cost frorn $600 to $1500. There is no substitute for a 
good lens! All drive motors will operate from 6-12VDC. Auto iris has a 
built in amp which works with any cameras video output for control 


Type B-6, 12.5 to 75mm, 6X, f1.2 $179 or 2 for $349 


Brand New, Video Motion Sensor. Model VMI0. Attach to ony standard video 
signal and you've got an electronic 
“watchman” diligently watching the 
entire scene. Or any adjustable sized 
area within the scene. Such as a 
doorway or even a drawer or cabinet. 

A state of the art security aid. The unit will close a contact when it senses a change. Use 

it to turn on a VCR or call the hounds. Auto or manual reset. Compact, ac powered. 

Adjustable sensitivity. Video loop through NEW, VM10......$189ea. 


NEW, 2.4GHz VIDEO + STEREO AUDIO TRANSMITTER 


with SONY, CCM-PC5 COLOR CAMERA. 
Originally sold for $500! Now available for a 
fraction of that price. Great looking styling, 
+ Camera has a very stable, adjustable tiliting 
-, base, front panel LED pwr. indicator and 
A sensitive built in electret mic, providing excellent 
audio and video performance from one 
compact package. Simply connect camera to 
the completely self contained 2.4GHz 
e transmitter. All cables supplied. You con 
fronsmit up to 700 feet clear line of sight! Companion matching receiver works with any 
TV of VCR. Internal patch antennas. 
Camera has adjustable focus 6mm 
lens. (1 fo infnity, macro capable} Auk 
power off when the privacy shutter is 
closed. Power is 7-13VDC. (all pwr. 
adapters and cables included) 1/3" 


SPECIAL, 2.4GHz SONY-ASTROVIEW....$189ea. or 2 for $339 
addtl. 2.4GHz TRANSMITTER/RCVR. less Camera. 
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CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

CANADA - ONTARIO - CARP - Hamfest. Ottawa 
ARC, Jim Cummings VE3XJ, 613-446-1225. 
E-Mail: fleamarket@oarc.net 

Web: http://oarc.net/fleamarket 

NM - ALAMOGORDO - Hamfest. Otero County 
Fairgrounds, US 54 & Fairgrounds Rd. VEC test- 
ing. Alamogordo ARC, Larry Moore WA5UNO, 
505-437-0145 

PA - UNIONTOWN - Hamfest. Uniontown ARC, 
Carl Chuprinko WA3HQK, 304-594-3779 


NC - SHELBY - Hamfest. Shelby ARC. John 
Ledford N4GOQ, 704-482-4507. 

E-Mail: n4goq@shelby,net 

Web: http://www.shelby.net/n4fan 


AR - MENA - Hamfest. Queen Wilhelmina 
Hamfest Assn., Charlotte Lee KC5DOR, E-Mail: 
blee@ipa.net. Ray Lively W5DLC, 903-764-5599, 
E-Mail: raysoft@intrastar.net 

Web; http://qwha.intrastar.net 


AR - MOGNTAIN HOME - Hamfest. Twin Lakes 
ARC, Miles Waldron N5QMI, 870-492-4466. E- 
Mail: mpwaldron@centuryinter.net 

AZ - KINGMAN - Hamfest. Hualapai ARC, Ron 
Miller KK6BM, 520-757-3770. E-Mail: rmiller@kin 
gman.com Web: http://www.qsl.net/harc-az 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

DE - DOVER - Hamfest. Kent County ARC, Larry 
Roll K3LT, 302-678-4841. E-Mail: yodoc@aol.com 
or k3it@magpage.com 

IN - SPENCER - Hamfest. Owen County ARA, 
Kathryn Smith K9INU, 812-829-2140 

ME - WINDSOR - Hamfest. Fairgrounds. AARA, 
Frank N1ITR, 207-623-9217 

MN - RUSH CITY - Hamfest. East Central MN 
ARC, Larry Jilek KAOMEN, 320-358-4205 

MO - COLUMBIA - Hamfest. Good Time Country, 
5551S, Hwy. 63. 8am-2pm. VE Exams. Central 
Missouri Radio Assn., Nathan Odile KBONNV, 573- 
474-9247. E-Mail: nathano@odle-associates.com 
Web: http://www.qsLnet/-cmra 

NY - BALLSTON SPA - Hamfest. County 
Fairgrounds. 7am-3pm. VEC Exams. Talk-in: 
WA2UMX 146.40/147.00 & 147.84/147.24. 
Saratoga County RACES Assn., Darlene Lake 
N2XQG, 518-587-2385 E-Mail: lake@capital.net 
PA - ERIE - Hamfest. Franklin Twp. Firehall. VE 
Exams, 9am, Franklin Center Methodist Church, 
Rt. 98. Talk-in: 146.01/61. Radio Assn. of Erie, Dr. 
Tom McClain N3HPR, 814-833-1640. 

E-Mail: TEM@ERIE.NET 

Web: http://www.erie.net/~n3ntj/hamfest.htm 
WA - PUYALLGP - Tacoma Electronics 
Fleamarket. (Pierce County Fairgrounds), Frontier 
Park, 21718 Meridian Ave. E. 9am-3pm. Talk-in: 
147.38+ PL 103.5, simplex 146.58, RCT, Roger 
253-475-4293. E-Mail: rtwig@worldnet.att.net 
Web: www.mashell.com/-roblee/rct.htm 


FL - MELBOURNE - Hamfest. Auditorium. 
Platinum Coast ARC, Tim Madden KI4TG, 407- 
724-9339. E-Mail: ki4tg@msn.com 

KY - LOUISVILLE - ARRL KY State Convention. 
Bullit County Fairgrounds, 1-65 (South 25 min.). 
Greater Louisville Hamfest Assn., Herbert Rowe 
W4WOD, 812-282-7007 or 812-948-0037 (com- 
mercial), 502-935-7197 or 606-284-9090 
(FleaMkt/TailGate) E-Mail: wd4ixl@juno.com 
Web: http://www.thepoint.net/~glha/ 


DE - FELTON - Hamfest. Kent County ARC, Larry 
Roll K3LT, 302-678-4841. 

E-Mail: W3HZW@hotmail.com 

IL - JOLIET - Hamfest. Bolingbrook ARS, Marti 
Barton KA9ZJJ, 815-436-0559. 

E-Mail: mkbarton@flash.net 

MA - SOUTH DARTMOUTH - Hamfest. At club. 
SE MA ARA, Bill K1IBR, 508-996-2969 

OH - FINDLAY - Hamfest. Hancock County 
Fairgrounds. Talk-in: 147.15+, 444.15. Findlay RC, 
Bill Kelsey NSET, 419-423-4604. 

E-Mail: kanga@bright.net 

Web: http://www.bright.net/~kanga/w68ft/ 

PA - BUTLER - Hamfest. Butler County ARA, 
Gerald Wetzel W3DMB, 724-282-6777. 

E-Mail: w3dmb@aol.com Web: http://www.naut 
icom.net/www/cliff/hamfest.html 


he Events Calendar is a free service for publicizing electronic events such as 

amateur radio hamfests, flea markets, etc. If your organization is sponsor- 
ing an event and would like a free listing, contact us at least 60 days in advance. 
Include your flyer, estimated attendance, name of the person to contact, and 
phone number. 

Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required. 

While we strive for accuracy in our calendar, we can not be responsible for 
errors or cancellations. The information contained in this column is for the use of 
the readers of Nuts & Volts and may not be republished in any form without the 
written permission of T & L Publications, Inc. 


SEPTEMBER 17 COMPUTER SHOWS Gibraltar Trade Center, Inc. 
NJ - PISCATAWAY - Ham & Electronics Auction. 810-465-6440. Mt. Clemens, MI. 
North Stelton Firehouse, Haines Ave. E of Stelt 299-8827 
Rd. 6pm. Puaceiaway ARC, Marty 732-396-1836 2 omar ri rit KGP Productions 
noire oa http://www. com 1-800-631-0062, 732-297-2526. 
FL - LAKE CITY - Hamfest. American Legion ope reel EME rons 
Hall, 4306 S. Hwy. 41. Fri: 4-9pm, Sat: 8am-5pm. -788- ‘ 

: x MarketPro, Inc., 201-825-2229. 
Columbia ARS, Colin Boutwell WA5RKR, 904-755- http://www.supercomputersale.com * 
7969 or 1-800-752-7969, E-Mail: ‘ http://www. marketpro.com 
wa5rkr@isgroup.net. Joe Aymond WD4EOJ, 904- And You, 734-283-1754. 
935-2405 after 5pm, E-Mail: wd4eoj@isgroup.net www.al-supercomputersales.com MarketPro, Inc., 301-984-0880. 

E-Mail: md@marketpro.com 

AR - LITTLE ROCK - Hamfest. CAREN, Scott Central Shows http://marketpro.com 
Derden K5SCD, 501-834-1881 B47 12-1900 & 1888 296 6066. 
E-Mail: sderden@flash.net Ea campcerae plese Narisaam Computer Show 
Web: http://carenclub.webjump.com www.computercen! CoM Se 


CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

IL - ROLLING MEADOWS - W9DXCC 
Convention. Northern Illinois DX Assn., Bill Smith 
W9VA, 847-945-1564 E-Mail: w9va@aol.com 
Web: http://www.qth.com/w9dxcc 

KY - CAVE CITY - Hamfest. Convention Center. 
VE Exams. The Southern KY DX Assn., Larry 
Brumett KN4IV, 502-651-2363. E-Mail: 
ibrumett@glasgow-ky.com Web: http://www.geoc 
ities.com/CapitolHill /5421 

MA - MARSHFIELD - Harfest. Fairgrounds, Rt. 
3A. Genesis ARS, Lou NIWNT, 781-837-6651. 
E-Mail: nl wnt@mediaone.net 

Web: http://home.ici.net/~marsfair/marsfair.html 
ME - LINCOLN - Hamfest. Burr School. VE test- 
ing. Bagley ARC, Sylvia NIJNR, 207-732-5185. 
MI - GRAND RAPIDS - Hamfest. Grand Rapids 
ARA, Ed Novakowski NSUXN, 616-458-9029. 
E-Mail: barbv@voyager.net 

Web: http://www.w8dc.org 

MI - MT. CLEMENS - Hamfest. L’Anse Creuse 
ARC, John Slobodnik NSNXW, 810-791-4484 or 
810-757-8192 Ext. 151, E-Mail: irish12@juno.com 
Betty McGinn N8SIH, 810-791-4484, 

E-Mail: boops@juno.com 

Web: http://www.flash.net/-icarc/ 

NY - HAMBORG - Western NY ARRL Section 
Convention. Harold Smith K2HC, 716-424-7184 
E-Mail: info@buffalohamfest.org 

Web: http://www.buffalohamfest.org 

NY - MARGARETVILLE - Hamfest. Margaretville 
ARC, Harold Murken NQ2Y, 914-586-3893. 
E-Mail: bourke@catskill.net 

PA - SCHNECKSVILLE - Hamtfest. Fire Dept. on 
PA Rt. 309. Talk-in: 146.70 (PL 151.4)/R, 444.90 
(PL 151.4)/R. DLARC, William Goodman K3ANS, 
610-258-5063, E-Mail: aa3ix@arri.net Web: 
http://www.kutztown.edu/faculty/chuk/dlarc/ 

RI - FORESTDALE - Flea Market and Auction. 
VFW, Rt. 146. Rhode Island Amateur FM Repeater 
Service, Rick Fairweather KIKYI, 401-725-7507. 
E-Mail: k lkyi@juno.com 

TX - WEBSTER - Hamfest. Clear Lake ARC, Bob 
Biekert KA5GLX, 281-488-2913 E-Mail: 
ka5glx@clarc.org Web: http://www.clarc.org 


IL - PEORIA - Hamfest. Peoria Area ARC, Jim 
Williams N9HHU, 309-692-3378. Fax: 309-698- 
8643. E-Mail: jimeoc@worldnet.att.net or 
jimn9hhu@juno.com Web: http://www.w9uvi.org 
TX - EL PASO - International Hamfiesta. Craig 
Lyles KC7UXM, 915-821-7501 

VA - VIRGINIA BEACH - Hamfest and VA State 
ARRL Convention. Pavilion. Sat: 9am-5pm, Sun: 
9am-4pm, Talk-in: 146.970. Manny Steiner 
K4DOR, 757-HAM-FEST. E-Mail: 
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Five Star Productions 
810-379-3333. E-Mail: jeff@fivestar 
www.fivestarshows.com 


gecluiemioumale con : 
Trade Center, 
30387 2000 Taylor, Mi 


HAMFEST@EXIS,.NET or Lewis B. Steingold 
W4BLO, 757-486-3800 
Web: WWW.VAHAMFEST.COM 


CT - NEWTOWN - Hamfest. Edmond Town Hall, 
Rt. 6. 9am-2pm. Talk-in: 146.67. Candlewood 
ARA, Jeff Cantor WB3DLG, 203-798-6860. 
E-Mail: wb3dig@earthlink.net 

Web: http://www.danbury.lib.ct.us/org/cara/ 
MA - CAMBRIDGE - Flea at MIT. Albany and 
Main Sts. 9am-2pm. Talk-in: 146.52 & 
449.725/444.725 W1XM/R PL 114.8 (2A). Nick 
Altenbernd KAIMQX, 617-253-3776 (9-5). Web: 
http://web.mit.edu/w1mx/www/swapfest.html 
MI - ADRIAN - Hamfest. Lenawee County 
Fairgrounds. VE Exams. Adrian ARC, Brian 
Sarkisian KG8CO, 517-265-1537. E-Mail: 
kg8co@Ini.net Web: http://www.ini.net/~w8tge 
NJ - TRENTON - Hamfest. Tall Cedars of 
Lebanon picnic grove, Sawmill Rd. Talk-in: 
146.67-. Delaware Valley Radio Assn., Darryl 
Foyuth N2JVP, 609-882-2240. 

E-Mail: n2jvp@amsat.org 

Web: www.slac.com/w2zq 

NY - BETHPAGE - Long Island Hamfair. 
Briarcliffe College, 1055 Stewart Ave. 8:30am- 
Ipm. VE Exams. Talk-in: W2VL 146.85 repeater 
(136.5PL). Long Island Mobile ARC, Rich N2WJL, 
516-520-9311. E-Mail: hamfest@limarc.org 

Web: http://www.limarc.org 

OH - CINCINNATI - Hamfest. Kolping Center. 
8am4pm, Greater Cincinnati ARA, Jim Weaver 
K8JE, 513-825-2868. E-Mail: JimWeaver@aol.com 
Tom Denham K8VOE, 513-779-3951. 

E-Mail: tdenham@eos.net 

PA - YORK - Hamfest. York County Area 
Vocational Technical School, Queen St. (Exit 6£ 
off 1-83). 8am-3pm. York Hamfest, 717-764-8193 
(ph/fax). E-Mail: W3SST@juno.com 

Web: http://www.yorkhamfest.org 


Mi - FLINT - State Convention. University of MI- 
Flint Riverfront Campus. Tuscola County ARA & 
Bay Area ARA, Val Rose NSEXV, 810-607-7732. 


E-Mail: n8exv@yahoo.com 


AL - MOBILE - Hamfest. Mobile ARC, Tommy 
Thompson KC4OLV, 334-653-9239 or 334-43 1- 
2019. E-Mail: kc4olv@zebra.net 

Web: http://www.angelfire.com/al/marc3/ 

FL - DAYTONA BEACH - Hamfest. Embry Riddle 
Aeronautical University Campus, Clyde Morris 
Blvd. 9am-Spm. ARRL Exams, Talk-in: 147.150 
+600. DBARA, E-Mail: munseyj@mindspring.com 
Web: http://www.america.com/~dbara/ or http:// 
www.db.erau.edu/campus/student/club/erara 

NJ - MT. HOLLY - Hamfest. Mt. Holly Armory, Rt. 
38. 7am-2pm. South Jersey Radio Assn. Joseph 
Cramer N2XYZ, 609-268-2135. 

E-Mail: n2xyz@sjra.org Web: http://www.sjra.org 
NY - HORSEHEADS - Hamfest. Chemung 
County Fairgrounds. 6am-3pm. FCC Exams. Talk- 
in: 147.96/36, 444.20. ARAST, Dave Lewis, 607- 
589-7495, E-Mail: info@arast.org 
hamfest@arast.org or winterfest@arast.org 

WA - WALLA WALLA - Hamfest. Walla Walla 
Valley ARC, Jack Babbitt, Sr. WA5ZAY, 509-525- 
7003. E-Mail: wa5zay@valint.net 


AK - ANCHORAGE - State Convention. 
Anchorage ARC, Rick Marvin KL7YF, 907-277- 
6741, E-Mail: riment@alaska.net 

IL - GRAYSLAKE - Radio Expo '99. Lake County 
Fairgrounds, Rts. 45 & 120. Sat: 8am-4pm, Sun: 
8am-3pm. VEC Testing. Talk-in: 146.16/76 MHz 
(107.2 Hz PL). Chicago FM Club, Mike Brost 
WAQFTS, 708-457-0966 (Voice Mail/Fax). 

Web: http://www.chicagofmclub.org 

NH - LANCASTER - Hamfest. Lancaster 
Fairgrounds, Rt. 3 North. 9am. VE Exams. Talk-in: 
145.430 & 145.150 & 147.315. Moose Swappers, 
Russ Boyce NIYZE, 603-922-5514. 

E-Mail: cusvt@together.net 


CA - SANTA ANA - Swapmeet. ACP parking lot. 
Mary Russo 714-558-8813 

CO - LONGMONT - Hamfest. Boulder ARC, 
Randy Cassingham KORCC, 303-664-5366. ~ 


E-Mail: arcie@thisistrue.com 

Web: http://www.thisistrue.com/barc.htm! 

FL - NEW PORT RICHEY - Hamfest. Recreational 
Center. 9am-3:30pm. Talk-in: 145.35 & 147.15. 
SARC, Mike Whitmore WB8ONY, 727-934-0228 
FARA, Bev N1LOO, 508-626-2012 

MD - BOWIE - FARFEST ‘99. Prince George's 
Stadium, Rt. 301, 1/4 mi S of Rt. 50. 6am (tail- 
gate). VE Exams. Talk-in: 147.075 & 146.52. 
Foundation for Amateur Radio, Al Brown KZ3AB, 
301-490-3188, Mary Morris N4TCI, 703-971-3905. 
E-Mail: Al Brown@ix.netcom.com 


Ayscue N4NCK, E-Mail: n4nck@bellsouth.net 
on / /www.angelfire.com/nc/n4nck/flarc.htm! 
YONKERS - Flea Market. Lincoln High 
ion Kneeland Ave. 9am-3pm. VE Exams. 
Talk-in: 440.425 PL 156.7, 223.760 PL 67.0, 
146.910, 443.350 PL 156.7. Metro 70cm Network, 
Otto Supliski WB2SLQ, 914-969-1053 
OH - BEREA - Hamfest. Cuyahoga County 
Fairgrounds. 8am-2pm. VE Exams. Talk-in: 
146.73- PL110.9. Hamfest Assn. of Cleveland, Ron 
Nichols N8LZA, 1-800-CLE-FEST or 216-999- 
7388. E-Mail: info@hac.org 
Web: hitp://www-.hac.org 
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WI - RACINE - Auction. Racine Megacycle Club, 
Dennis Doonan W9DAD, 414-552-6RMC. 

E-Mail: w9dad@arri.net 

Web: http: of hastens SBR se Se html 


AR - SPRINGDALE - ‘Hamfest. hantenet? AR 
ARC, Clarence Morrow KCSUEW, 501-631-9231 


CA - LONG BEACH - ARRL Southwestern 
Division Convention. Nate Brightman K6O0SC, 
562-427-5123. 


AK - FAIRBANKS - Hamfest. Arctic ARC, Fred 
Brown KL7CUS, 907-452-3452. E-Mail: 
fbrown@mosquitonet.com. Jim Movius KL7EGO, 
907-452-6347. E-Mail: ajmovius@gci.net 
Web: http://www.aarc.uaf.edu 
CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
FL - MAITLAND - Hamfest. Bahia Shrine AR 
Unit, Cecil Morehouse K4KEN, 407-281-9169 
MO - WARRENSBORG - Hamfest. Warrensburg 
Area ARC, Keith Haye WE0G, 816-697-3426. 
E-Mail: weOg@microlink.net 
NJ - LEONARDO - Hamfest "99. Croydon Hall, 
Leonardville Rd. east of Hosford Ave. 8am. VE 
Exams, Talk-in: 145.485 (-). Middletown Township 
OEM & Garden State ARA, Mario Sellitti N2PVP, 
732-787-7184. E-Mail: gsara@monmouth.com 
Web; http://www.monmouth.com/~gsara 
NY - SYRACUSE - Hamfest. Pompey Hills Fire 
Dept, off Rt. 20. 8am-2pm. Talk-in: 147.90/30. 
RAGS, Vivian Douglas WA2PUU, 315-469-0590. 
E-Mail: ragsonline@hotmail.com 
Web: www.pagesz.net/-rags 
PA - LEWISBURG - Computer, Amateur Radio & 
Electronics Show & Flea Market. Silver Moon 

& Flea Market Show Area. Rt. 15, 2.3 mi 
N of Rt. 45, S9am-4pm. Talk-in: 147.270 Repeater 
& 146.52 simplex. Susquehanna Valley ARC, 
George Machesic 570-286-2086. E-Mail: 

gpmac@netscape.net, Dave Welker k3si@hot 

mail.com Web: http://loveland.dynip.com/svarc 
SC - ROCK HILL - Hamfest. York County ARS, 
Haney Howell K2XN, — 
Web: http://www.ycars. 
TX - BELTON - Homfest. Bell County Expo 
Center. Temple ARC, Mike LeFan WA5EQQ, 254 
773-3590. E-Mail: hamexpo@tarc.org 
Web: www. tarc. org 


lA- wey LNETY-t Hamfest. lowa City & 
WBOGAG, 


Muscatine ARCs, Bruce Dage} E-Mail: 
wbOgag@excite.com Web: http://www.netins.ne 
ie ema tate jp 

+ QUEENS - Hamfest. Hall of Science parking 
og Flushing Meadow Park Corona, 47-01 111th 
St. 9am-3pm. Talk-in: 444,200 repeat, PL 136.5, 
146.52 simplex. Hall of Science ARC, Stephen 
Greenbaum WB2KDG, 718-898-5599. 
E-Mail: WB2KDG@Bigfoot.com 
PA - WRIGHTSTOWN - Hamfest. Middletown 
Grange Fairgrounds, Penns Park Rd. Talk-in: 
146,52 simplex. Mt. Airy VHF RC, Mark Schreiner 
NK8Q, 610-847-2285, E-Mail: nk8q@amsat.org. 
Bob Minch N3XEM, 215-822-0779, 
E-Mail: raminch@bellatiantic.net 
Web: http://www.ij.net/packrats/I 


ats — GRCTOBERG? — Ns 1 
FL - STARKE - Hamfest. Bradford County 
Fairgrounds, US 301 N. Fri: 2pm-8pm, Sat: 8am- 
4pm. Talk-in: 145.150-. Bradford Area ARC, Walt 
Terrell 904-755-4964 or Tony Spatafore 904-964- 
9328. E-Mail: wb2fgl@techcomm.net 

Web: www.angelfire.com/fl/arcba/index.html 
NH - ROCHESTER - Hamfest. Fairgrounds. Hoss 
Traders, Joe Demaso KIRQG, 207-469-3492. 
E-Mail: k Irqg@aol.com 

Web: as Ea gsi. ta 


CA - BAKERSFIELD - Hamfest. Bakersfield ARA, 
Robert Gerner Jr. KB6JFL, 661-588-7065. 


E-Mail: w6bar@hotmail.com Web: 


eee hence set Batet nero 


CA- SAN DIEGO - 17th Spica orucenin & 
AMSAT-NA Meeting. Duane Naugle KO6BT, 619- 
273-4088. E-Mail: ko6bt@amsat.org 
Me sans had enaan 


CA- FONTANA - Inland ‘Empire ARC A Atehene 
Radio & Electronics Swapmeet. A B Miller High 


School. Bill 909-822-4138 eves 


GA - AUGUSTA - Hamfest. ARC of Augusta, 
Terry Brown KEAMHN, 706-796-1128. E-Mail: 
cookie4u@cheerful.com Henry Arostegui KN4AV, 
706-793-1625, E-Mail: kn4av@bellsouth.net Web: 
http://www.gabn.net/kd4ahqweather/arca.htm! 


WA - BREMERTON - Hamfest. President's Hall, 
Kitsap County Fairgrounds. License Exams 10am. 
Talk-in: WW7RA repeater 146.620-, tone 103.5, 
simplex 146.520. North Kitsap ARC, Marcie 
Stilwell, 360-697-2797. E-Mail: nkarc@yahoo.com 
Web: http://www.silverlink.net/nkarc 


FL - TAMPA - Hamfest. 4050 Dana Shore Dr. Sat 
& Sun 9am-3pm. Egypt Temple ARA, George 
Dixon 813-933-4350; Len Smith 813-684-4408; 
Larry Padgett 813-948-6500, E-Mail: kf4iti@ij.net 
TN - MEMPHIS - Memfest '99. 


CT - WALLINGFORD - Connecticut State ARRL 
Convention, Mountainside Special Event Facility, 
High Hill Rd. 9am-3pm. Nutmeg CT Conv. 


Tired of Expensive Inkjet Cartridges ? 
Save 90% on Inkjet Inks ! 


Printer 


| # of Refills 


Cost/Refill 


HP 500 Series, 400, Officejet 300, 350, Fax 


7 


Black | Color 


-| Black | Color | Black | Color 


Kit Price | 


14 


4.71 2.85 | 32.95 39.95 


HP 600 Series, Officejet 500, 570, 600 


T 


7 


14 


4.71 3.21 | 32.95 44.95 


HP 820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 _| 


6 


10 


6.67 4.00 | 39.95 39.95 


HP 720C, 722C, 712C, 880C, 890C, 895C 1120C, 1170C| 
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 


6 


10 


6.67 4.50 | 39.95 44.95 


2.15 2.00 | 29.95 39.95 


Canon BJC-4000 Series, C2500, C3000, C3500, C5000 


Apple StyleWriter 2400, 2500 


0.50 0.67 | 29.95 39.95 


a 


Canon BJC-600, 610,620 Apple SWriter Pro 


1.50 3.07 | 29.95 39.95 _ 


Epson Stylus Color, Color Pro, Pro XL 


2.50 3.33 29.95 39.95 


Epson Stylus Color Ii, Ils, 1500 (Black 


2.00 39.95 


Epson Stylus Color 500, 200 


2.66 | 29.95 


1.50 2.35 | 29.95 39.95 


Epson Stylus Color 400, 600, 800, 850, Photo 


1.50 44.95 


Lexmark JP 1000, 1020, 1100, ExecJet Il, ic, Medley 4C 


2.65 | 29.95 


3.00 2.35 | 29.95 39.95 


Lexmark JetPrinter 5700, 5000, 7000, 7200, 3200 


2.67 2.35 | 39.95 39.95 


Compag 1J700, IJ900, Xerox XJ9C 


2.67 2.35 | 39.95 39.95 


Xerox Home Center 450C, XJ6C Inkjet 


1.36 3.33 | 29.95 39.95 


SAVE 30-50% on New Compatible Cartridges! 


Printer 


ab 


BLACK 
CARTRIDGE 


COLOR 
CARTRIDGE 


Canon BJC-4000 Series, C2500, C3000, C3500, C5000 


$5.50 


$12.95 


Apple StyleWriter 2400, 2500 


$5.50 


$12.95 


Canon BJC-600, 610,620 Apple StyleWriter Pro 


$4.95 (9cc) 


$4.95 @ (9cc) 


Hi-Capacity Canon BIC-600, 610, 620 


$5.95 (15cc) _| 


$5.95 @ (12cc) 


Canon BJC-70, BJC-80 


$9.95 (3-pak) 


$14.95 (3-pak) 


Epson Stylus Color, Color Pro, Pro XL 


‘Epson Stylus Color Il, Ils 


Epson Stylus Color 500, 200 


$14.00 


Epson Stylus Color 400, 600, 800, 850,1520, Photo 


$14.00 


Epson Stylus Color 440, 640, 740 


$14.00 


* BULK Inks, Refill Accessories 
* Glossy card stock & Coated Paper 
* School @ Government PO’s W elcome 


* 2-3 Day Shipping 


Inkjet 


www.inkjetsw.com 
(480) 668-1069 Fax 


ASS 
aes 
. . 4 

| 


Write in 75 on Reader Service Card. 


HP ¢ Epson « Lexmark 
Canon « Apple - DEC 


Call or see us online! 


Monday - Friday 
8:30 - 5:30 PST 11:30 - 8:30 EST 


1-800-447-3469 


(480) 668-0959 
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Nutmeg Hamfest Alliance, Gordon Barker K1BIY, WD4JYR, 252-393-2120 

860-342-3258 E-Mail: k lbiy@juno.com. OH - LIMA - Hamfest. Northwest OH ARC, Greg 
E-Mail: nutmeghamfest@qsi.net Schwark NSWBD, 419-647-6321. 

Web: http://www.qsl.net/nutmeghamfest E-Mail: oem com 

MD - WEST FRIENDSHIP - CARA Hamfest. ‘taba OT r 
Howard County Fairgrounds, S of +70, E of Rt. 32. 
8am-3:30pm. VE Exams. Talk-in: 147.135 (-) 
repeater, 146.52 simplex. CARA, 410-796-2587. 
Web: http://www.ocbs-nt- 
server.umaryland.edu/cara/hamfest.htm 

MI - MASON - Hamfest. Ingham County 
Fairgrounds. 8am-2pm. Talk-in: 145,.390-. Central 
MI ARC & Lansing Civil Defense Repeater Assn., 
Don Tillitson WB8NUS, 517-321-2004. 

Web: http://www.qsl.net/cmare/hamfair-htm! 

NC - MAYSVILLE - Hamfest. Jo Ann Taylor 


CA- CONCORD - Pacific Div, Convention. Mt. 
Diablo ARC, Dick Brown KT6X, 925-676-9048. 
E-Mail: aii to net 


fey 


MS - BILOXI - Hamfest. MS Coast ARA, Wayne 
Miller KB5AAU, 228-539-9929. 

E-Mail: kb5aau@worldnet.att.net 

Web: sa Liat ametro. vin deeaomel 


Henderson WA70BG, 520-749-5478. E-Mail: 
linus@primenet.com 

CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in, 
619-561-0052 

IL - GODFREY - Hamfest. Community College, 
River Bend Arena. VE testing. Talk-in: 145.230, 
442.225, Lewis & Clark RC, Harold Elmore N9HE, 
618-466-1909. E-Mail: n9whh@ezi.com 

Web: http://www.ezl.com/-imiller/lcrc.html 

MT - BOZEMAN - Hamifest. Gallatin Ham Radio 
Club, Laura Marino Lubner KJ7UN, 406-586- 
6659. E-Mail: ghrc@bigfoot.com 

Web: http://ghre.webjump.com 

TN - GRAY - Harfest. Appalachian Fairgrounds, 
off 1-181. Kingsport, Bristol, and Johnson City 
Radio Clubs, POB 3682 CRS, Johnson City, TN 


Looking for these and other 
clever gadgets? 


Try Gateway’s Online Ordering 
www.gatewayelex.com 


Place an order online with our secure server, and get a free gift with your purchase! 
Simply include the ‘free gift’ item in your selections, and along with your purchase 
you will receive a little something extra, just for trying our online ordering system! 


Don’t forget to check the box for your 


free gift 


8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314)427-6116 


9222 CHESAPEAKE DR. * SAN DIEGO, CA 921 
2525 FEDERAL BLVD. * DENVER, CO 80211 * 
MAIL ORDERS CALL TOLL-FREE 1-800-669. 
FAX ORDERS (314)427-3147 


aye 
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THE FIME PRINT : PRICES SUBJECT TO CHANGE WITHOUT 
WOTICE * GATEWAY IS HOT RESPONSIBLE FOR PRINTING 
ERRORS “ MASTERCARD, VISA AND DISCOVER ACCEPTED * 
YES, WE'LL TAKE YOUR CHECK — SORRY, HOC.0.D2* $10 
WERCHANDISE MINIMUM OW MAIL ORDERS * SUPPLY OF 
SOME ITEMS 1S LIMITED * PRICES DO NOT INCLUDE 
bash * UPS GROUND SHIPPING/MANDLING WITHIN THE 

CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL 


279-6802 loved’ NOTED)...85.00 FOR THE FIRST ITEM, $0.50 


Write In 76 on Reader Service Card. 


37602 

TX - DENTON - Hamfest. Denton County ARA, 
Don Mathis KB5YAM, 972-292-1203. E-Mail: 
dmathis@tsic. net. Web: http: /fsie. net/dhf 


FL. PALM ‘BEACH GARDENS - Hamfest. 
AMARA Shrine Temple, 3650 RCA Blvd. Sat: 
9Yam-4pm, Sun: Yam-2pm. Talk-in: 
147.165/147.765. Palm Beach Repeater Assn., 
Ken Summerell KD4CTG, 561-640-9447. 
E-Mail: pniinscom 


MA- CASES Flea at MIT. Albany and 
Main Sts. 9am-2pm. Talk-in: 146.52 & 
449,725/444.725 W1XM/R PL 114.8 (2A). Nick 
Altenbernd KAIMQX, 617-253-3776 (9-5), Web: 
http://web.mit.edu/w1mx/www/swapfest.html 
MI - KALAMAZOO - Hamfest. County 
Fairgrounds, Talk-in: 147.040 K8KZO. Kalamazoo 
ARC & SW MI AR Team, Charles Burgstahler 
KASBLO, E-Mail: ka8blo@net-link.net 
Web: http://www.qsl.net/ka8blo/hamfest.htm! 
OH - ASHLAND - Hamfest. County Fairgrounds, 
Claremont Ave. 8am-2pm. Talk-in: 147.105+, 
71.9PL. Ashland Area ARC, David Fike N8UCA, 
419-289-1082, daytime. Mike Stroub KC8LCH, 
419-945-2777, nighttime. E-Mail: 
aaarc@hotmail.com 

"A - SELLERSVILLE - Hamfest. NEW Sellersville 
Fire House, Main St. Bethlehem Pike. 7am-1pm. 
VE Exams, Talk-in: 145.31 (144.71 input) W3Al 
repeater. R. F. Hill ARC, Linda Erdman KA3TJZ, 
215-679-5764. Web: http://www.rfhill.ampr.org 
WA - CHEHALIS - Hamfest. The Southwest 
Washington Fairgrounds. Talk-in: 147.06+ 110.9 
pl, simplex 146.46. Chehalis Valley ARS, Jim 
Kruger KK7AB, 360-748-1930; KK7AB@ARRL.net 
or Bill Harwell KC7QHJ, 360-748-8086. 
E-Mail; bharwell@localaccess.com 
Web: http://www2.localaccess.com/teaser/cvars/ 


F es! ee NITUDE <. 

LA - LAKE CHARLES - Hamfest. Southwest LA 
ARC, Dick Rogers WB5TUG, 318-474-7947. 
E-Mail; hotred@linknet.net 

NH - NASHUA - Hamfest. Res Ctr Church, 
Antique RC, 617-923-2665 

OK - ALTUS - Hamfest. Altus Area ARA, Mike 
Schenkel W5VXU, 580-846-5578. E-Mail: 
w5vxu@juno.com 

OR - RICKREALL - Swap-Toberfest. Polk County 
Fairgrounds. 9am-3:30pm. Talk-in: 146.86-. Mid- 
Valley ARES, Bob Boswell, W7LOU 503-623-2513, 
E-Mail: w7lou@goldcom.com Web: 
http://www.teleport.com/-n7if}/swaptobe.htm 

TN - CHATTANOOGA - Hamfest. C. Jordan in E. 
Ridge. Chattanooga ARC, David Hoffman 
KE4FGW, 423-877-7398. E-Mail: w4am@qsi.net 
Web: hitp://www.qsl.net/w4am 


IN - LEBANON - Hamfest. Boone County 
Fairgrounds, 8am-ipm. VE testing. Boone & 
Clinton County ARC, Sara Lecklitner KB9OEZ, 
765-482-9152 
MD - WESTMINSTER - Mason-Dixon Computer 
& Hamfest. Carroll County Ag Center. 8am. VE 
Exams. Taik-in: 145.410 CCARC Repeater. Carroll 
County ARC, Wayne Wilson N3UN, 410-795-2556 
(ph/fax), E-Mail: k3pzn@qis.net. 
Web: hitp://www.qis-net/~k3pzn 
MI - WARREN - Hamfest. Utica Shelby 

Comm, Assn. Debbi Cokewell 
KB8YYB, 810-263-0227. E-Mail: cuer@juno.com 
Web: http://www.useca.org 
NY - LINDENHURST - Hamfest. Great South Bay 
ARC, Tom Carrubba KA2D, 516-422-9594. E-Mail: 
info@gsbarc.org Web: http://www.gsbarc.org 
PA - GREENSBORG - Hamfest. 8am-2pm. Talk- 
in: 147.180+. Foothills ARC, Jim Yex WB3CQA, 
724-864-6228. E-Mail: jpyex@sgi.net Web: 
http://www. a tl deena nll 


FL- JACKSONVILLE - - ‘ Greater Seckaceetile 
Amateur Radio & Computer Show. Morocco 
Shrine Auditorium, 3800 South St., Johns Bluff 
Rd. Fri: 1-8pm, Sat: 9am-5pm. VE Exams. Greater 
Jacksonville Hamfest, Woody Parker KF4GSK, 
904-743-3121. E-Mail: sbarber@mediaone.net. 
Web: http://www.ccse.net/~Irich/hamfest98.htm 
OK - KINGSTON - Hamfest. Texoma Hamarama, 


MN - ST. PAUL - Hamfest. The New RiverCentre. 
8am-4pm. VE Exams, Twin City FM Club, Dale 
Reak KBOVCV, 612-687-9535. 
Web: hit: La ee 


IA- DES MOINES - Hamfest. Tikva Tracer ARC, 
Randall Lees NOLMS, 515-279-4241. 

E-Mail: hamfestiowa@juno.com 

Web: http://www.bestofiowa.com/hamfestiowa/ 


Continued on page 77 
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2717 S. 18th St 
Birmingham 35209 


8207 Stephanie Dr 
Huntsville 35802 


ARIZONA 
Batteries Plus #330 
3014 N. Dobson 
Chandler 85224 
Batteries Plus #334 
1155 S. Power Rd. #108 


1829 E, Southem Ave 
Tempe 85282 

Elliott Electronic Supply 
1251 S. Tyndall Ave 
Tucson 85713 

Power Quality, Inc. 

642 E. 39th Pl. Ste. § 


Tempe 85281 


AUSTRALIA 
Dontronics 

P.O. Box 595 

29 Ellesmere Cres. 
Tullamarine 3043 
www.dontronics.com 
CALIFORNIA 
Abletronics 

9155 Archibald Ave. Unit E 
Cucamonga 91730 
Advanced Computer 
Products, Inc. 

1310 “B* E. Edinger Ave. 
Santa Ana 92705 

All Electronics 

905 S. Vermont Ave 

Los Angeles 90006 


14928 Oxnard St 

Van Nuys 91411 

Allen's To Go 

13461 Hwy. 88 

Lockeford 95237 
Alltronics 

2300-D Zanker Rd. 

San Jose 95131 
Centerfold Intemational 
716 N. Fairfax Ave 

Los Angeles 90046 

Del Amo Books & News 
3758 Sepulveda Bivd 
Torrance 90505 

Electro Mavin 

2985 E. Harcourt St 
Rancho Dominguez 90221 
Ford Electronics 

8431 Commonwealth Ave 
Buena Park 90621 
Harding Way News 

113 W. Harding Way 
Stockton 95204 

Harold's Newsstand 

524 Geary St 

San Francisco 94102 

Hi-Fi Doctor 

1814 E. Boll Rd 

Anaheim 92805 


,yectory dealer directory dealer directory dealer directory dealer directory deale 


The dealers listed below carry the latest issue of Nuts & Volts, for your convenience. 


HSC Electronic Supply 
4837 Amber Ln. 
Sacramento 95841 


3500 Ryder St 

Santa Clara 95051 

5681 Redwood Dr 
Rohnert Park 94928 
Hyatt Electronic Surplus 
371 N. Johnson Ave 

Ei Cajon 92020 

JK Electronics 

6395 Westminster Ave 
Westminster 92683 
Laurel Park News 

4346 Laurel Canyon Bivd 
Studio City 91604 

Lion Electronic Labs 
4948 E. Townsend Ave 
Fresno 93727 

Netseller 

7207 Arlington Ave. Ste. G 
Riverside 92503 

Op Amp Technical Books 
1033 N, Sycamore Ave. 
Los Angeles 90038 
Panorama Electronics 
8761 Van Nuys Bivd 
Panorama City 91402 
Sandy's Electronics 
Supply, Inc. 

20655 Soledad Cyn, Rd. #15 
Santa Clarita 91351 
Sav-On Electronics 
13225 Harbor Bivd. 
Garden Grove 92643 
Sierra Madre Newsstand 
55 N. Baidwin Ave. 

Sierra Madre 91024 

The Red Barn 

Hwy. 299 

Bieber 96009 

Tower Books 

211 Main St 

Chico 95928 

7840 Macy Plaza Dr 
Citrus Heights 95610 

1280 E. Willow Pass Rd 
Concord 94520 

630 San Antonio Rd 
Mountain View 94040 
1600 Broadway 
Sacramento 95818 

5950 Florin Rd 
Sacramento 95823 


2538 Watt Ave 
Sacramento 95821 


Tower Records/Video 
220 N. Beach Blvd 
Anaheim 92801 


2520 Durant 
Berkeley 94704 

212 F St 

Davis 95616 

5703 Christie Ave 
Emeryville 94608 
6310 E. Pacific Coast Hwy 
Long Beach 90803 
2280 Market St 

San Francisco 94114 
3205 20th Ave 

San Francisco 94132 
2525 Jones St 

San Francisco 94133 


87) Blossom Hill Rd 
San Jose 95123 


Video Electronics 
3829 University Ave. 
San Diego 92105 


CANADA 

Com-West Radio 

Systems Ltd. 

8206 Ontario St. #100 
Vancouver, BC V5X 3E3 
Muir Communications Ltd. 
3214 Douglas St 

Victoria, BC V8Z 3K6 


COLORADO 
Tower Records/Video 
2500 E. Ist Ave. 

Denver 80206 


CONNECTICUT 
Archway News 

64 Bank St 

New Milford 06776 
Electronic Service Products 
437 Washington Ave. 

North Haven 06473 


DELAWARE 
Newark Newsstand 
70 E. Main St 
Nework 19711 


DISTRICT OF 
COLUMBIA 
Tower Records 

2000 Pennsyivania Ave. 
Washington 20006 


FLORIDA 

Alfa Electronic Supply 
1502 S. St. Rd. #7 
Hollywood 33023 

Al's News 

8219 S.W. 124th St 
Miami 33156 

Astro Too 

2854 Samo Rd 
Meiboume 32935 
Clarks Out of Town News 
303 S, Andrews Ave 
Fort Lauderdale 33301 
Mike's Electronic 
Distributing Co. 

1001 N.W. 52nd St 

Fort Lauderdale 33309 
Skycraft Parts & Surplus, Inc. 
2245 W. Fairbanks 
Winter Park 32789 
Sunny’s At Sunset, Inc. 
8260 Sunset Strip 
Sunrise 33322 


GEORGIA 

Tower Records 

3400 Around Lenox Dr. N.E 
Atlanta 30326 


HAWAII 
SolarWorks! 

525 Lotus Blossom Ln 
Ocean View 96737 
Tower Records 
4211 Waialae Ave 
Honolulu 96816 


611 Keeaumoku 
Honolulu 96814 


IDAHO 

The Current Source 
5159 Glenwood 
Boise 83714 


ILLINOIS 

Tower Records/Video/Books 
383 W. Anny Trail Rd 
Bloomingdale 60108 

2301 N. Clark St. #200 
Chicago 60614 


1209 E. Golf Rd. 
Schaumburg 60173 
INDIANA 
Harbourtown Sales 
108 Park 32 W. Dr 
Noblesville 46060 


KANSAS 
Hollywood At Home 
9063 Metcait Ave 
Overland Park 66212 
Uoyd's Radio & 
Electronic, inc. 

220 W. Harry St 
Wichita 67213 


3323 Severn Ave. 
Metairie 70002 


MARYLAND 
Tower Records/Video 
2566 Solomons Island Rd. 
Annapolis 21401 

1601 Rockville Pike #210 
Rockville 20852 


MASSACHUSETTS 
Newsbreak, Inc. 

579 G.AR. Hwy. Rt. 6 
Swansea 02777 


MICHIGAN 

Little Professors Book Center 
22174 Michigan Ave 
Dearborn 48124 

Purchase Radio Supply, Inc. 
327 E. Hoover Ave 

Ann Arbor 48104 


MINNESOTA 
Radio City, Inc. 

2633 County Road 1 
Mounds View 55112 


MISSOURI 
Accurate Instruments 
1120] E. 24 Hwy 
Independence 64054 
Electronics Exchange 
8644 St. Charles Rock Rd 
St. Louis 63114 


NEVADA 
Amateur Electronic Supply 
1072 N. Rancho Dr 

Las Vegas 89106 

Less Buster's Electronics 
2930 N. Las Vegas Bivd 
VSTG-22 

North Las Vegas 89030 
Radio World 

1656 Nevada Hwy 
Boulder City 89005 
Tower Records/Video 
4580 W. Sahara Ave 
Las Vegas 89102 

6450 S. Virginia 

Reno 89511 

NEW JERSEY 
Tech-Systems 
Electronics, Inc. 

1309 Hwy. 71 

Belmar 07719 


NEW YORK 

All Phase Video 
Security, Inc. 

70 Cain Dr 

Brentwood 11717 
Computer Warehouse 
137 E. Bridge St. 
Oswego 13126 

Ham Central 


3 Neptune Rd. 
Poughkeepsie 12601 
Hirsch Sales Corporation 
219 California Dr 
Williamsville 14221 
Tower Records/Video 
105 Old Country Rd 
Carle Place 11514 
350-370 Route 110 
Huntington 11746 

1961 Broodway 

New York 10023 


383 Lafayette St. 
New York 10003 


OHIO 
Compustuff 

241 Great Ooks Tri 
Wadsworth 44281 
Digital One 

7603 Mentor Ave 

Mentor 44060 


Footsteps 

4925 Jackman Rd. Store #58 
Toledo 43613 

Hosfelt Electronics, Inc. 
2700 Sunset Bivd. 
Steubenville 43952 
Keyways, Inc. 

204 S. 3rd St 

Miamisburg 45342 

Leo's Book Shop 

333 N. Superior St 

Toledo 43604 
Powermaxx, Inc. 

1587 U.S. Route 68 N. 
Xenia 45385 


OKLAHOMA 

Steve's Books & Magazines 
2612 S. Harvard 

Tulso 74114 

Taylor News & Books 

133 W. Main, Ste. 102 
Oklahoma City 73102 


OREGON 

News & Smokes 

2295 W. Main St 
Medford 97501 

News & Smokes #8 
259-C Bamett Rd 
Medford 97501 

Norvac Electronics 
7940 S.W. Nimbus Ave. Bidg. 8 
Beaverton 97005 

960 Conger 

Eugene 97402 

1545 N. Commercial N.E 
Salem 97303 


Powell's Technical Bookstore 


33 N.W., Park 
Portland 97209 
Tower Books 

1307 N.E. 102nd Ave 
Portiand 97220 


PENNSYLVANIA 
Bedford St. News 
308 Bedford St 
Johnstown 15901 
Genes Books, Inc. 
King of Prussia Plaza 
King of Prussia 19406 
Lehman Scientific 
2997 F. Cape Horn Rd 
Red Lion 17356 
Tower Books 

425 South St 
Philadelphia 19147 
Tower Records 

340 W. Dekalb Pike 
King of Prussia 19406 


SOUTH CAROLINA 
555 Electronics 

5646 Farrow Rd 

Columbia 29203 


TENNESSEE 
Tower Books 
2404 W, End Ave. 
Nashville 37203 


BDL News, Inc. 

809 Pierce 

Houston 77002 
Electronic Parts Outlet 
3753-B Fondren Rd 
Houston 77063 
Mouser Electronics 
958 N. Main St. 
Mansfield 76063 
Tanner Electronics 
1301 W. Beltline #105 
Carroliton 75006 
Tower Records 
2403 Guadalupe St. 
Austin 78705 


1609 Rhoadmiller St. 
Richmond 23220 

Tower Records/Video/Books 
4110 W. Ox Rd. #12124 

Fairfax 22033 


1601 Willow Lawn Dr 
Richmond 23230 
8389 E. Leesburg Pike 
Vienna 22182 


WASHINGTON 
A-B-C Communications, 
Inc. 

1754) 15th Ave. N.E 
Seattle 98155 

Bohica Concepts 
214 2nd St 

Morton 98356 

Cody Books Ltd. 
1125 Fir Ave 

Blaine 98230 

Service Request 
3304 W. Rowan Ave 
Spokane 99205 
Supertronix 

16550 W. Valley Hwy 
Seattle 98188 

Tower Books 

10635 N.E. 8th St 
Bellevue 98004 


20 Mercer St. 
Seattle 98109 


WISCONSIN 
Amateur Electronic 
Supply, Inc. 

5710 W. Good Hope Rd 
Milwaukee 53223 
Greenfield News & Hobby 
6815 W. Layton Ave. 
Greenfield 53220 

Cudahy News & Hobby Ctr. 
4758 Packard Ave 

Cudahy 53110 
WYOMING 

Wester Test Systems 
2701 Westland Ct. #8 
Cheyenne 82001 
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SCROLLING 
LED CLOCK 
Precision timekeeping clock. Most 
digital clocks show time in a static 
four-digit display. This scrolling 
clock creates an interesting time- 

» piece by presenting the digits ina 
dot-matrix format and scrolling the 
time in a ticker-tape fashion. In- 
cludes AC wall adapter. Size: 45° 8 
X 5.5" X 1* 


99K002 $49.00 


FUNCTIONALLY “~; 
CHALLENGED — 
SIGNAMAIL UNITS 
These units don’t work! What you 
get are three sets each consisting 
of one 9V, 49.xxxMHz crystal-con- 
trolled FM transmitter, anda match- 
ing dual conversion narrwor-band 
FM crystal-controlled receiver/tone 
decoder/signal unit that runs on 
6VDC. With documentation. 
98Z011 3 for $10.00 


= 


PULSE CAPACITOR 
.002uF 36kV high current an 
capacitor. It has 3/8" x 2" flat strap 
leads. 23/4" Wx 1 3/4" Lx 8/10" T. 
99P005 49.95 each 


Extension Cord and 
Holiday Light Tester 
Indicates location of break in appli- 
ance or lamp cords, batteries in- 


RACK MOUNT 
CABINETS 

High-quality rackmount enclo- 
sures come in an attractive 


9 

5 5 

NEC 2 

S AMPLIFIED 8 
SPEAKERS  PELTIER JUNCTION 


‘@ Use to amplify output of tape OF Fag: sq. x 1/16" r plate 
portable radio, or as multimedia 2 cores f 
speakers. Excellent sound quality = soldered to opposite side of mod- 


< for their size. Approx. 30 watts, line 8 ule thatis soldered to 2" x3" x 1/2" = 


out for recording, and earphone 

+ Jacks. Simple schematics to build 
your own power supply included. > 
+15VDC @ 1A. ala aaa size: 
11°H x 5"Wx 5"D 


8V013 $9.95/pr. i 


s = NEC SPEAKERS 

3 with POWER 

2 SUPPLY SEMI KIT 
& Provided are the transformer, rec- 
tifier, and cable; everything needed 
to power our NEC speakers 
(98V013), which are alsoincluded. 


98vo1i5 14.95 
NEC SPEAKERS 
with POWER SUPPLY 


Pair of amplified NEC speakers, 
factory power supply, and cables. 
98V016 19.95 


teh 


For RG-58, RG-59, RG-62 type 
cables. 


zs 97Z025 $9.95 each 


heatsink. 
Nominal Voltage: 12V @ 0.72A. 


® Use to cool Pentium CPUs or de- 


3 


m heat or cool. 


5 8U001 $19.95 each 


= 

% 24V 
DIAPHRAGM 
AIR PUMP 


24VDC @ 400mA (max.), Free ." 


0.3 CFM. Max. pressure approx. 


11 Ibs. Max. vacuum approx. 
20"Hg. Dimensions 4"W x 4%"L x 


3¥%"L. 


99U002 $19.95 each 


LONGWAVE 
ULTRAVIOLET LAMP 


3$9}2] INO peojuMOG 


visible inks, minerals in rocks, etc. 


8 


vise your own applications. Units CAMERA GUTS 
= may be paralleled for increased 
capacity. Voltage is reversible and 3 Was a 35mm cameral Now, some 
this device can be used to either 3 interesting parts, lens assembly 


Pocket-sized longwave ultraviolet = batt tincluded). The Kit 
light may be used for detecting in- = U°9 (battery not included). 


It's the size of a pocket pager and 
nS even has a beltclip to keep it handy. 


> Puns on two “AA” batteries (not = 
a tome 3.25°W x 1.75°H x 1°D. 


g 95L007 $7.95 each 
% Controller chip for bipolar stepper 


Motors. These are solder pulls » me 


= with trimmed leads. They have 3 Fi LIQUID CRYSTAL 
tested S SHUTTER/ VARIABLE 
399S002__—_—$3.95 each DENSITY FILTER 


§ 0.5" x 1.625" active area. 0% toe 


5L298 BIPOLAR YS 23% transmission. Switching rate 
STEPPER DRIVER 


up to 4 KHz. Specs included. 
92L0i2 Only $9.95 each 
Drives a bipolar stepper motor. 
They are solder pulls with trimmed 


ae 
ORANGELED =~ 


§ L297 BIPOLAR 
5 DRIVER CONTROLLER $ 


ics.com 


g 
13 
a 


< ATX CASE g 


Three 5.25" bays, 1 floppy bay, 2 
250W power supply. New. Use with 8 
ATX motherboard 


BOOM 
MIKE 
& Electret condenser type. This ver- 
98C033 $69. 95 eachS satile microphone may be wired for 
® handy-talkie, sound card, tele- 

= phone, base station, aircraft radio, 
s CB radio, motorcycle intercom, etc. 
> An earphone or miniature speaker 
may be installed in either or both 
‘8 and intemal flash unit. Install AA j Muffs. The microphone unit can be 
3 battery to make flash unit func- = 3 easily removed and installed on 


: 


ITH FLASH 


another headset or helmet. 

; 942028 3 for $5. 00 3 92A001 $4.95 each 
eal =| zp 
PATTE RN RCA 39-1 BUTTON 
PROJECTOR REMOTE CONTROL 


Create dazzling laser light show “Semi-universal" unit works on 
displays! Our solid state laser kit Several products and brands. Just 
features a high-tech design that press desired function button and 
gives you a brilliantlaserbeamina 9 enter the 3-digit code provided. 
compact package at a break- 2 Requires four AAA batteries (not 

5 through price! This laser is small 3 pap Unused. 
enough to fit into the palm of your 8 97v010 9.95 each 

: hand and it can be powered by a o 
= single 9-volt battery for portable § 


includes a wall transformer that 2 
gives continuous laser power for g 
3S experiments or light shows. 


Eeeneos 979.088 5 WALL WART 


= 2 ASSORTMENT 
3 REMOVABLE SS ® A random selection of wall power 
8 HARD DRIVE 


= supplies with assorted voltages and 
& Syquest SO555 44MB removable 


current ratings. 
= SCSI cartridge hard drive. ep 


94E004 10 for $14.95 
5 = moved during upgrade) 
3 970024 $9.95 each g 


ao] 
8 st 2 CHANNEL 
3 UHF SWITCH KIT 
Uses two button keyring UHF trans- 
“RRENG SS tbe ate 


Stand for pencil type irons. All away. 300MHz to 375MHz trans- 


leads. These ICshave tested good. metal construction. It is easy to mission frequency set by trimcap. 
eutuatae  | seenos 4.95each T 1 3/4 package, waterclear, assemble. ye \«iT82 $47.50 
ventilation holes to assist in arena 0.05each 22224 2.49 
colling. The front and back - 9 STEPPER 
panels are made of 0.059" thick ¢ MINI TOWER es E MOTOR 
aluminum for easy custom : POWER SUPPLY 3 8 ; 400 step/rev. (0.9°/step). NEMA 
design. The top, bottomand = 8 Pulled fromunusedequipment. 8 8 ALPHASOLDER ® 17 size, 2.5 cmdeep, ball bearing, 
sides pong ene aa = 96C009 9.95 each 2 & 1lb spool of .036 diameter, 60/40 2 5mmdia. shaft frontand rear. Front 
om six sizes. Alll include = 5 = rosin core solder. S shaft has a sleeve pinned to it to 
handles exceptRC3120A. All @ Py AY % 997002 $9.95 a make it 7mm dia. by 1.5m long. 
front panels are 19° wide. E & PROGRAMMABLE E 2 Bipolar 70 Ohm coils. Menebea 
RC3120A - 1.5"H x 8 ER 8 (Japan) P/N 16PY-Q203-01. 
; 16.75"Wx9.5"D $38.005 &, Originally used to control a satellite 6 = 96M005 $4.95 each 
< 2 & receiver through its IR port. Time = © BIPOLAR 
RC3120B - 3.25"H x | @ on/off for eight distinct events. = 
; 16.75"Wx9.5"D $46.00 2 > Modify it for your needs or dis- Fy F = STEPPER 
RC3120C€ - 3.25"H x zs, g mantie it for its parts. Program- B MOTOR DRIVER IC 
i6.75"Wx13"D $53.00 § 486MOTHERBOARD = > mabie with a 2732 EPROM ina § 6 METER FSK > 600mA outputcurrent capability per 
:  % Comeswtha25MHz486-SX CPU. = removable “personality 7 RECEIVER 3 channel. 1.2A peak output current 
RC3120D- 5"Hx 2 Board supports SX25, SX33, DX25, = module,the unit may be modifiedto 2 3 Crystal controlled on 50.675 re- 5 (non-repetitive) per channel. En- 
16.75"Wx13"D $58.00 = Dx33,DX40,DX50, DX2-50, DX2- = control any IR device throughits IR + ceive frequency. Superhet with = able facility. Temperature protec- 
2 i +s 3 66, DX2-80. All info silkscreened 3 port.Contains Z80 CPU, clock dis- 3 10.7MHz IF. Three ICs and one 3 tion. Logical "0" input voltage up to 
= RC3120E -5"H x 16.75"W % on board. Seven ISA slots and 25 5 play and associated parts. Oper- 8 transistor. Nota kit! New, with sche- 5 1.5V (high noise immunity). Inter- 
» % 16.75"D $63.00 - VESA local buss extensions. Used, : ates from 9VDC 500 mA wall trans- £ matics and spec sheet for major 5 g nal clamp diodes. With documen- 
RC3120H - 8.5"H = tested good. While supplies last... S former which is included. z components. tation. 
16.75"Wx 16. 75"D$83. 008 980014 $29.95 each > 92V014 $9.95 each 8 92A067 $9.95 each > L293D $3.00 each 
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by Richard Panosh 


put the @[Beration back in 


Almost every 
project today 
uses an Op-amp 
to amplify 
analog signals. 


he reasons are multiple, as they 
T:. perform as gain blocks, 

they are economical, they have 
a small package outline, and pro- 
vide excellent performance. Some 
manufacturers even supply the op- 
amp with internal resistors to estab- 
lish the fixed gains without the 
external components and lost real- 
estate. 

Today, most op-amps are also 
frequency compensated to provide 
stable unity gain and even drive 
capacitive loads without going into 
oscillation. 

The term op-amp, however, 
refers to Operational amplifiers 
that were originally designed to per- 
form mathematical operations in 
analog computers. They can do 
more then just amplify. 

Op-amp circuits routinely 
employ negative feedback to 
achieve their performance, and posi- 
tive feedback is avoided unless one 
wants to build an oscillator. 
Generally, the difference between 


negative feedback and positive feed- 


back is understood as the difference 
between stability and instability. 

There is, however, a large range 
within these limits. In fact, the 
designer of op-amp circuits quite 
often intends to employ negative 
feedback, and the circuit oscillates. 
Then the circuit stability must be 
analyzed and the feedback properly 
compensated to produce uncondi- 
tional stability. The compensation is 
used to alter the phase of the feed- 
back signal as a function of fre- 
quency to maintain stability. It is, of 
course, the phase of the feedback 
that is referred to as positive or neg- 
ative. 

Circuits can be designed either 
intentionally or inadvertently that 
exhibit marginal stability that will 
ring on the edges of high frequency 


pulses or go entirely into oscillation. 

The condition necessary for sta- 
bility is simply that the total phase 
shift through the amplifier and feed- 
back network must never reach 
360° for any frequency where the 
gain of the amplifier and feedback 
network is greater than one. Since 
the inverting terminal of the op-amp 
produces 180°, the feedback net- 
work must provide less then 180° 
additional phase shift at a loop gain 
of one. In practice, the phase shift 
must remain less then 135° to main- 
tain sufficient damping and avoid 
conditional stability. Nyquist and 
Bode diagrams are often used to 
determine the stability criteria and 
are discussed in most reference 
books. 

The following collection of cir- 
cuits employ negative feedback, as 
well as positive feedback to obtain 
useful parameters. They can be 
duplicated for testing by any means 
of construction such as wire wrap, 
perf-board, or solderless plug-in 


Op-Amps 


breadboards. The circuits were con- 
structed with an FET op-amp (such 
as the TLO82) and the component 
values listed. The power connections 
for the TL-082 are +15V on pin 8 
and -15V on pin 4. The equivalent 
input circuit is also illustrated, as 
well as a typical load where applica- 
ble. 

It should be noted that the 
Negative Immittance Converter 
(NIC) circuits utilize about 1K output 
impedance which limits the current 
drive and/or voltage swing. It is 
more difficult to illustrate the AC 
characteristics such as positive or 
negative capacitance, whereas the 
DC characteristics of negative resis- 
tance are more easily demonstrated. 

Figure 1 illustrates the applica- 
tion of bootstrapping the input bias 
resistor to achieve high input resis- 
tance. A conventional high imped- 
ance non-inverting buffer amplifier 
requires an input resistor from the 
non-inverting input to ground to fur- 
nish a path for its bias currents. If 


this resistor is made very large, it 
will degrade performance by intro- 
ducing large DC offsets due to the 
bias current. 

On the other hand, if a lower 
value of bias resistance is used, the 
input impedance will suffer. An 
alternate design employs feedback 


The term op-amp, however, 
refers to Operational ampli- 
fiers that were originally _ 

ned to mathe- 
matical operations in analog 
computers. can do more 
then just ampli 


so that the signal applied at each 
end of the input resistor is very 
nearly equal so that the resistance 
appears much larger. Without C2, 
the input resistance is simply Ri+R2. 

With the addition of C2, the 
input resistance becomes 
Ri+R2+(RiR2)/XC2. Input resistance 
in this circuit can approach over 


Miniature Transmitters and Receivers 


2 Button / 3 Channel 
Transmitter 


RF300T 


1....$22.95 
5.....$19.95 ea 
10...$16.95 ea 


RF300XT 


1....$25.95 
5.....$22.95 ea 
10...$19.95 ea 


@ 300’ (XT), 150’ (T) Range 

@ Frequency: 318 MHz 

m 59,049 Settable Security Codes 

@ 12 Volt Battery and Keychain Included 
@ Current Draw: 4.8 ma 

@ Fully Assembled in Case 

@ Dimensions: 1.25" x 2.0" x .5° 

@ Push both buttons for the 3rd Channel 
@ Slide Button Cover Included 


@ Alarm Systems 
@ Garage / Gate Openers 
@ Lighting Control 


Visitect Inc. 


Write In 147 on Reader Service Card. 


@ Magic Props 
@ Medical Alert 
® Monitoring Systems 


4 Button / 15 Channel 
Transmitter 


RF304XT 
1....$27.95 


m@ 250' Range 

@ Frequency: 318 MHz 

w 6,561 Settable Security Codes 

@ 12 Volt Battery and Keychain Included 

@ Current Draw: 4.6 ma 

@ Fully Assembled in Case 

m Dimensions: 1.35" x 2.25" x .5" 

m Push combination of buttons to achieve 
up to 15 channels 


@ |ndustrial Controls 
@ Surveillance Control 
@ Motor Control 


2-4 Data / 3-15 Channel 
Receivers 


nie 
«$27.95 


10.. $22.95 ea 


RF304RL 
RF304RM 


+-$29.95 


10...$23.95 ea 


= Compatible with 300/4 Transmitters 

@ 11-24 volts DC Operating Voltage 

@ 13 ma. Current Draw 

@ Latching (L) or Momentary (M) Output 

@ Kits Available (subtract $5.00 ea.) 

@ Dimensions: 1.25" x 3.75” x .5" 

@ 2 (300) / 4 (304) Output Data Lines 

@ Binary to Dec / Hex Converter can 
achieve up to 15 channels 


m@ Schematics Available 
m Receiver Board Layout Available 
m Custom Design Consulting Available 


(510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com 
P.O. Box 14156, Fremont, CA 94539 


Visa / Mastercard, COD 
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1000 megohms. R3 is made equal 
to Ri+R2 to balance the voltage off- 
sets produced by bias currents in 
the input terminals of the op-amp, 
since the bias currents tend to be 
similar at each input. 

Figure 2 illustrates another non- 
inverting amplifier with the applica- 
tion of judicious positive feedback 
to cancel out the input capacitance. 
Such a circuit can be used to cancel 
the combined effects of transducer 
capacitance plus those from the 
shielded input cable. 

A typical input circuit might use 
a piezoelectric transducer such as a 
sonar receiver. The transducer can 
be modeled as a high impedance 
source that is parallel with a large 
capacitance that limits the frequen- 
cy response of the transducer. The 
non-inverting buffer will provide a 
high input impedance and the addi- 
tion of negative capacitance at the 
input can reduce the effects of the 
internal transducer capacitance to 
widen the bandwidth. The value of 
C1 should be less than (R2/R3)*Cs 
where Cs is the input source capaci- 
tance (the inequality is required to 
maintain some capacity to stabilize 
the circuit). It should be noted that 
the techniques of Figure 1 can also 


WA IZING PRODUCTS 


BOX 716 AMHERST, N.H. 03031 


be combined with this circuit to 
increase the effective resistance of 
Ri. 

Figure 3 is a related non-invert- 
ing buffer that can be used to multi- 
ply the value of a capacitor. The 
effect of R2 and C2 is to form a low 
pass filter at the input of the non- 
inverting amplifier that is coupled 
back at its output through R3. Ri is 
equal to R2+R3 to reduce resultant 
bias current offsets. The effective 
capacitance is given as C2*(R2/R3). 
R3 is effectively the series resistance 


Laser Window Listener 
Access Internal Sounds Via A Beam Of Light!! 


LWB60 Demo System with 5mw VisRed Laser..$159.95 
Below Electronics for Two High Performance Intra Red 
Systems Shown Built From Above LWB9 Assembly Plans special handling of above 
$199.95 PFS26K Kit of 26” Active Length....$59.95 
Please add $10.00 for special handling of above 
$149.95 | PFS15K Kit of 15” Active Length.... 


Kinetic Electric Gun |250 KV Tesla Coil] lon Ra 


LLR40 Optical Receiver/Processer. 
CWL10 10 mw Infra Red Class IIIB Laser 


Pioneer a Futuristic 


1 800 221 1705 Orders Only! 


Fax 1 603 672 5406 


weird and 


Please add $20.00 for 


Higher Powered Device 


1OG9K Kit/Plans... 
10G90 Assembled/Tested... 


a om 
Specify available colors of Photon Blue, Neon Red, Starfire 5 
Purple,and Phaser Green. 

PFS36K Kit of 36" Active Length....$79.95 


Information 1 603 673 6493 


of the multiplied capacitance. 

Another useful circuit is the 
NIC. The NIC is a two port device 
that has the properties that the 
impedance connected to one port is 
the negative at the opposite port. 
The NIC can be built in two flavors, 
namely the Current Negative 
immittance Converter (INIC) and the 
Voltage Negative Immittance 
Converter (VNIC). The two port net- 
work of the INIC is illustrated in 
Figure 4A. 

The INIC has equal port 1 and 2 


ae INFORMATION sr 0u® ACTON Wes sree 


UNLIMITED  adnvé 


hitp://www.amazing].com 


Super Sensitive U 

1 Mile+ Voice Transmitter 
1 Mile+ Phone Transmitter aa 
Line Powered Phone Transmitter 
Never Needs Battereies! a... 
Tracking/Homing Beacon } : 
“Beeping Transmitter” 
Video/Audio Rebroadcaster+1 Mile a) 


Nest Pronk Discretion Ruston =: 


ects 
y Gun Project 


Free Catalog on Request 


Pay by MC,VISA,Cash, Check, MO, COD. Please Add $5.00 S&H plus $5.00 if COD. Overseas Please Contact for Proforma 
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voltages with the currents at port 1 
and 2 inverted. The INIC can also be 
recognized as a current mirror with 
k = 1. When a resistor is connected 
to port 2, the defined current and 
voltage designations are constrained 
to E2 = 42*Z2. Substituting this 
expression into the input impedance 
that is defined as Z1 = E1/l1, we find 
Zi = -Z1/k. Thus, the input imped- 
ance is related to the negative of 
the output impedance. 

The two port network of the 
VNIC is illustrated in Figure 4B 
where the voltages at port 1 and 2 
are inverted while the currents at 
port 1 and 2 flow in the same direc- 
tion. The current or voltage inver- 
sion, of course, can be used to 
transform positive impedances into 
negative values. In this case, the 
input impedance is found to be Z1 = 
-k*Z2. 

Both the INIC and VNIC are 
often used in the construction of 
active filters, but should be recog- 
nized as devices that actually gener- 
ate negative impedance, such as 
negative resistance, negative capaci- 
tance, or negative inductance. Of 
the two flavors, the INIC is more 
commonly employed as it is simpler 
to construct. Although the VNIC is 
seldom encountered, an example is 
given later. 

Figure 5 illustrates the INIC, 
where the value of k = 1. In theory, 
the unity gain INIC will give the 
same results even if the two ports 
are reversed. In practice, this is not 
the case, and stability requirements 
do not permit the ports to be inter- 
changed. 

For stability, the requirement is 
that Vi = V2. The input port 1 is 
customarily referred to as the open- 
circuit-stable port (OCS) while the 


output port 2 is referred to as the 
short-circuit-stable port (SCS). The 
OCS and SCS port can be easily 
determined by placing two unequal 
value resistors on the input and out- 
put ports to determine stability. 
When the smaller value is placed on 
the SCS port, the op-amp will not 
reach saturation. Note that the 
effect of R2 also gives the INIC a 
high output impedance that may be 
loaded by subsequent stages and 
require additional buffering. 

in the example, the input 
impedance of the INIC is -1,000 
ohms. If a +1.5V battery is applied 
to the input, the circuit will source 
about 1.5 mA to the battery. A bat- 
tery is convenient to use in this case 
as it will maintain +1.5V while sink- 
ing current. 

It is interesting to measure this 
effect and convince yourself that 
the circuit indeed sources current 
proportional to the applied voltage 
rather then sinking the current, 
since this phenomenon is contrary 
to our normal experiences. 

Reversal of the battery will simi- 
larly reverse the current flow to 
maintain negative resistance. A 
unipolar power supply that can only 
source current should not be used 
as the current will continue to 


charge the output filter capacitor 
and the applied voltage will contin- 
ue to ramp up. 

Figure 6 illustrates an INIC used 
as a negative capacitance multiplier. 
The negative capacitance presented 


at the output terminal is given as 


-C1*(R1/R2), where R3 is again 
made approximately equal to R1 to 


«Single Sided 
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WWW.MET-NET.COM/USERS/CET 


Write In 150 on Reader Service Card. 


| 
| 
| 


«Surface Mount 
«Punch Press 
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eLPI 


reduce the effects of bias currents. 

Figure 7 illustrates a design of 
the VNIC that requires two op- 
amps. The summing point at the 
non-inverting input of the first stage 
is drawn correctly and is also a virtu- 
al ground. The voltages indicated 
make it easier to establish the direc- 
tion of current flow and circuit 


operation. 

These circuits employ both 
negative and positive feedback and 
require some thought, as well as 
circuit analysis. They can be quite 
intriguing to electronics students 
and occupy them for a long time. 
They can also provide a lot of fun 
on a rainy day. VV 
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TEK P6150 9 GHz 10X/ 3 GHz 1X 
50 Ohm Probe, SMA(m) output 
TEK P6201 900 MHz 1X/10X/100X FET Probe 
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TEK SG503 Level Generator, 250 kHz-250 MHz, TM500 series ....... 008.09 


WAVEFORM GENERATORS 


FUNCTION 


Fearn cane rceen cannes, notebie pane Sager sssddasiass $350.00 

HP 3312A 13 MHz Function Generator .. . $500.00 

HP 3314A-001 20 MHz Function Generator, H ,500.00 

HP 3325A 21 Mite Syresaad Funcion Generate, H HPIB . ... $1,000.00 

HP 3325A-002 21 MHz Synthesized .... Re secsusseeee $1,500.00 
Function Generator, HV output option 

HP 8165A-002 Prog. Signal SOUrCO, ......-....e.sseesssreeeoseeensseeenneesnsenees $1,250,00 
1 mHz-50 MHz, log sweep 

HP 8904A-001 002,004 Multifunction ........-ccccverrsersrsersnernensenesseners $2,500.00 

, DC-600 kHz 

TEK AWG5102 Arb. Waveform Gon, .........:scssnresssserrnrsnesnsssnecenanees $900.00 
20 MS/s, 12 bits,50ppm synthesis 

TEK AWG5105-opt.02 Arbitrary ..... $1,250.00 
Waveform , dual channel 

TEK DD501 Digital Delay & Burst Gen re .. $275.00 
for function & pulse gen's 


TEK FG503 3 MHz Function Generator, TMS500 series 

TEK RG501 Ramp Generator, TM500 series 

WAVETEK 288 20 MHz Synthesized ... 

Function Generator, GPIB 

PULSE 

BERKELEY NUCLEONICS 7085B ..........occcsssueessssnnvernssverensnsoeneseesenns $750.00 
Digital Generator, 0-100 mS, 1 nS res.,5 Hz-5 MHz 

HP 214B 10 MHz 100 Vpk Pulse Generator . 

HP 80078 100 MHz Pulse Generator 

HP 8012B 50 MHz Pulse Generator, variable transition time 

HP 8080A/81A/83A/84A 300 MHz Word Generator $800.00 

HP BOBOA/STA/S2A/93A 1 GHz Single ..........cccceesereeees “ 
Channel Pulse Generator 

HP 8112A 50 MHz Programmable Pulse Generator, HPIB .. 

HP 8115A 50 MHz Dual Channei Pulse Generator, HPIB 

HP 8116A-001 50 MHz Pulse / .. bioes 
Function Generator, burst & log. sweep 

TEK PG502 250 MHz Pulse 
Generator, Tr<1nS, TM500 

TEK PG505 100 kHz Pulse Generator, 
80 V peak, TM500 series 

TEK PG508 50 MHz Pulse Generator, TM500 series .. 

WAVETEK 802 50 MHz Pulse Generator ......... 


VOLTAGE & CURRENT | 


VOLTMETERS 

FLUKE 845AR High impedance Voltmeter / Null Detector 

HP 3456A 6-1/2 Digit Voltmeter, HPIB ...... 

HP 3457A 7-1/2 digit Voltmeter, HPIB ... 

HP 3478A 5-1/2 digit Multimeter, HPIB . 

KEITHLEY 181 6-1/2 digit ... 
Nanovoltmeter, 10 nV sensitivity, “GPIB 

SOLARTRON 7081 8-1/2 digit Voltmeter .. siasteee 

TEK DM5010 4-1/2 digit Multimeter, TMS000 ‘series lupin 

TEK DM501A 4-1/2 digit Multimeter, TM500 series plug-in ... 


CALIBRATION 
FLUKE 510A AC Reference Standard, 10 VRMS, 0-10 mA .. 
FLUKE 515A Portable Calibrator, .. soe 


1 


3s 


Amplifier, OC-5 kHz, 0-20 A 
VALHALLA 2703 AC Volt.Std., Sasecteistieabiee 
0-120V/10 Hz-100 kHz; 120-1200V/10 Hz- 4 kHz 
VOLTAGE SOURCES 
Supply, 20V 2A/40V1A 
HP 6115A Precision Dual Range 
Supply, 50V 0.84 / 100V 0.44 
KEITHLEY 228 Programmabie Voltage/Current Source ............... $1,900.00 
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WE BUY AND SELL 


Inquiries 307-635-2269 


¢ Fax 307-635-2291 


Orders 800-538-1493 


CURRENT METERS & SOURCES 

HP 4140B Picoammeter / DC Voltage ... 
Source, without test fixture 

HP 6177C DC Current Source, to 50 V, 500 mA 

HP 6181C DC Current Source, to 100 V, 250 mA . 

HP 6186C DC Current Source, to 300 V, 100 mA 
0.1 uA-100 mA, 10-100 V compliance _ 

KEITHLEY 227 Current Source, 1 uA-1 A, 0-50 V compliance .......... 

KEITHLEY 614 Electrometer ................ 

TEK CT-5 High Current Transformer for 
P6021/A6302, to 1000A 

TEK P6022 AC Current Probe witarmination, ............--:0:sssernerseerenes 
935 Hz-120 MHz, 6 A pk 


ote EE | 
8 888 8888 8 


ig 


IMPEDANCE & ‘COMPONENT TEST ST | 


LC.R. 
BOONTON 62AD 1 MHz Inductance Mater, 2-2000 uH .. 
BOONTON 72B8D 1 MHz Capacitance ... 
Moter, 3-1/2 digit display 
HP 4262A-101 3-1/2 digit LCR Meter, ..o.......ccccccscsscssesesscsnsseneencenee 
120 H2/ 1 kH2/ 10 kHz test, HPIB 
HP 4275A-001 5-1/2 digit LOR Meter, ..........scsssecsssesccsssusrersesssennseers 
10 kHz-10 MHz, int/ext. bias 


STANDARDS 

E.S.|. SR-1 Standard Resistor, various values 

E.S.1. SR1010 Resistance Transfer .. ene 
Standards, 1 Ohm-100 K/step 

E.S.1. SR1050-1M Resistance Transier ..........:svsessssseeseeesseeseeesener $2,000,000 
Standard, 


0-111. 10 Ohms, 0.01 Ohm resolution 
Resistor, . 


GR 1433-J 4-Decade xsnesanesosdisasppreceuleetorceniracinaan ON 
0-11,110 Ohms, 1 Ohm resolution 

GR 1433-K 4-Decade Resistor, .. ois noknoosvesakes obebcabieboob $150.00 
0-1,110 Ohms, 0.1 Ohm resolution 

GR 1433-L 4-Decade Resistor, ............csveesssecssstsesueesssnseersueensnveceevees $150.00 
0-111,100 Ohms, 10 Ohms resolution 

GR 1433-N 5-Docade Resistor, ........ccccrsssessssuvuessersessssnsreessenseessuaveees $200.00 
0-11,111 Ohms, 0.1 Ohm resolution 

GR 1433-X 6-Decade Resistor, ............crsssisssseesnsrencneeesanssonpeersonecenneces $250.00 
to 111,111.0 Ohms, 0.1 Ohm res. 

HI&LO vino paid 

HP 4328A Milliohmeter .. ce dtaastorcesobssorcosadseas eb RcONinarE $1,200.00 

T.D.A. 

$1,400.00 

TEK 15038-03,04 T.D.R., 0-50,000 ft, vnvenssrevsnrensntnmnonenntanenn $3,000.00 
chart recorder & battery power 

TEK 1503-opt.04 Time Domain Reflactometer, ..........esssseeererees $1,400.00 
0-50,000 foet,chart recorder 


; 230 VAC line ° 
HP 62748 0-60 V 0-15 A CV/CC Power Supply .. 4 
HP 6281A 0-7.5 V 0-5 A CV/CC Power Supply ... 
HP 6282A 0-10 V 0-10 A CV/CC Power Supply .. 
HP 6289A 0-40 V 0-1.5 A CV/CC Power Supply . 
HP 6299A 0-100 V 0-750 mA CV/CC Power Su 
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HP 6200B Dual Range Supply, --. $200.00 
0-20 V 0-1.5 A/ 0-40 V 0-750 mA CVCC 
HP 6201B 0-20 V 0-1.5 A CV/CC Power Supply ... $175.00 
HP 62078 0-160 V 0-200 mA CV/CC Power Supply .00 
HP 62568 0-10 V 0-20 A CV/CC Power Supply .. $250.00 
HP 6263B 0-20 V 0-10 A CV/CC Power Supply .. $400.00 
HP 6266B 0-40 V 0-5 A CV/CC Power Supply $400.00 
PS RORTS CADY O10 SONOS LOO RON poy 
HP 6269B-028 0-40 V 0-50 A CVICC .. ae : .00 
Power 
S50 
$200. 
$200. 
$200. 


HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply $125. 
HP 6443B 0-120 V 0-2.5 A CV/CC Power Supply $450. 
HP 6574A 0-60 V 0-35 A CV/CC Power Supply .. . $1,675. 
HP 6672A System DC POWEE ............0co-eses0eseeres . $2,750. 


Supply, 0-20 V 0-100 A CV/CC, HPIB 
KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply .... 
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply .... 
LAMBDA LK-352-FM 0-60 V 0-15 A CV/CC Power Supply ..... ae 
SORENSEN DCR 20-2582 0-20 V 0-25 A CV/CC Power Supply .. 
SORENSON DOR 300-1.25A. ..2:.-..resrvserossossnssncsnssovessesoeersensssnegeesiseatee 
0-300 V 0-1.25 A CV/CC Power Supply 
SORENSON DCR 600-0.75B2 0... ..s.-cscssssssensesnsensensennsnsrnesienantensnnsens 
pmidideg tin Leadon hes athe Al 
0-600 V 0-1. 5 ACVICC Power Supply _ 
SORENSON SAL 20-12 0-20 V 0-12 A CV/CC Power Supply ... 
SORENSON SRL 60-8 0-60 V 0-8 A CV/CC Power Supply 
TEK PS501-1 Power Supply, .... 


ag 3 § SUES 


0-20 V, 2 mV res,, 400 mA, 
MULTIPLE OUTPUT 
HP 6205C Dual Power Supply, ... $300.00 
0-40 V 300 mA & 0-20 V 600 mA, 
HP 62288 Dual 0-50 V 0-1 A CV/CC Power Supply ...............-... ... $450.00 
HP 62368 Triple Output Supply, to +/-20VO5A&0-6V25A. “4 .00 
HP 62378 Triple Output Supply, to +/-20 V 0.5 A 4&0-18V1A.. 5.00 
HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ........ .00 
PA cyl ogee a folie grenasad . $450.00 
KEPCO MPS-620M Triple Output Supply, . $250.00 
dual 0-20V 1A & 0-6V 5A 


Write in 97 on Reader Service Card. 


2701 Westland Court, Unit B, Cheyenne, Wyoming 82001 


0-40 V 0-1 A CV/CC Power 

LAMBDA LPT-7202-FM Triple Output Power Supply ..... .00 

TEK PS5010 Programmabtie Triple .00 
Power Supply, TM5000 series 

MISCELLANEOUS 

ACME PS2L-500 Programmable LOad, .........e-sssseveescsooeveccensenveesennenees $350.00 
0-75 V / 0-75 A/ 500 Watts max. 

ELGAR 501C/400SD AC Power SOUmCE, ...........cc.sessessesseeerearseenrseeee $1,150.00 
45 Hz-5 kHz, 500 VA, 0-135 VAC 

HP 59501B HPIB Isolated DAC/POWOr «...........ecscccsssesecsssseeescrssnvecesenee $175,00 
Supply Programmer 

KEPCO BOP 20-20M Bipolar Op Amp/ ... .- $675.00 
Power Supply, to 20 V 20 A 

KEPCO BOP 36-5M Bipolar Op Amp) ..... $400.00 
Power Supply, to 36 V5 A 

KEPCO BOP 50-2M Bipolar Op Amp? ..0.........-scsscscessvessvssssrensnesuesnnees $400.00 
Power Supply, to 50V 2A 

TRANSISTOR DEVICES DAL-50-15-100 .......ssssccsssessversseesseecsvsenescees $200.00 


‘TIME & FREQUENCY 
UNIVERSAL COUNTERS 


HP §314A-001 100 MHz/100 nS Universal ..........cscsecssssesesssneserseseereee $275.00 
Counter; TCXO reference option 

HP 5315A-001 100 MH2/100 nS Universal ..........-...ccccssescsveesssseessneees $450.00 
Counter, TCXO reference option 

HP 5315A-002,003 100 MH2/100 MS UNV. ......0.<ceccsccesessseereeseeseeeee $650.00 
Counter; batt. power & 1 GHz C-ch. 

HP 5315A-003 100 MH2/100 9S Univ. ........-ccsecssseecssovesonesceneeensneveensces $550.00 


Counter, 1 GHz C-channel option 
HP 53158 100 MHz/ 100 nS Universal Counter 


HP 5316A-001,003 100 MHz/ 100 nS Uniiw. ............... 
Counter, HPIB, TCXO, 1 GHz C-ch. 

HP 53168 100 MHz/ 100 nS Universal Counter, HPIB .. 

HP 53708 100 MHz/ 20 pS 11 digit ............ 
Universal Time interval Counter 

PHILIPS PM6672/411 120 MHz/100 nS. .... 
Universal 


Counter, 
TEK DC5004 Program: 


TEK DC5010 350 MHz/ 3.125 nS .. 
Universal Counter, TM5000 series _ 


FREQUENCY COUNTERS 
EIP 545A 18 GHz Counter ..... 
FLUKE 7220A-010,131,351 1.3 GHz... 
Counter; battery power, OCXO, and res. mutt. 
Counter .. 


(Pulse Frequency Counter 

HP 5351B-001 26.5 GHz Frequency .........-0..-rssssesressensnrersesnenenensere 
Counter, HPIB, OCXO reference 

HP 5364A Microwave Mixer / Detector, .........<.-seesnerrsererersrsneneneneers 
for modulation domain an. 

HP 5385A-004 1 GHz Frequency Counter. .... 
HPIB; OCXO ret. osc. option 

STANDARDS 

FE FORTE UTES CONNIE, secsecsessceonvprenvesyenegcinegorommmeonsessqnssesnganten $1,500.00 
0.1/ 1.0/ 5.0 MHz, battery power 

HP 5087A-opt.032 Distribution .. 
Amplifier, 12 outputs at 5 MHz 


| __ AUDIO & BASEBAND | 


SPECTRUM ANALYSIS 

HP 3586C Selective Level Mater, ...........-...ssccesssecseeseecssserenessensseeenees $1,200.00 
50 Hz-32.5 MHz, 50 & 75 ohms 
20 Hz-5 MHz, 10 Hz min. res.,w/frame 

DISTORTION ANALYZERS 

HP 8903A-001 Audio Analyz0r, ........-ccscescsssesscussssvseecseessnevectenscsseueees $1,500.00 
20 Hz-100 kHz; rear panel input 

RMS VOLTMETERS 

FLUKE 8922A True RMS Voltmeter, ......--.ccc--soercsseecroveeeenseereonernenseessves $450.00 
180 uV-700 V, 2 Hz-11 MHz 

OSCILLATORS 

HP 3336C Synthesizer / Level Generator, 10 Hz-21 MHz ..... 

TEK SG502 Sine/Square Osc. — ores 
5 Hz-500 kHz, 70 dB step atten. "TM500 


MISCELLANEOUS 

HP 3575A-002 Phase-Gain Meter, ........-..cosssesssseerssesesnseseneeesseneeeer $850.00 
1 Hz-13 MHz, dual display 

KROHN-HITE 3103 High/Low Pass FiN@F, .....eecceeccseeseseecsereeee $350.00 
10 Hz-3 MHz, 24 dB/octave 

KROHN-HITE 3202 Dual HP/LP/BP/BR «.......ceescsssssssetesereseenseseneeee $450.00 
Filter, 20 Hz-2 MHz, 24 dB/octave 

KROHN-HITE 3342A Dual HP/LP o....eccscccssecccssssovecsesessssssessnenenessnvece $900.00 


Filter, 0,001 Hz-99.9 kHz, 48 dB/octave 


90 DAY WARRANTY PARTS AND LABOR ° 


10 DAY INSPECTION 


MasterCard 


VISA 
TEST EQUIPMENT WANTED CALL OR FAX LIST * OPEN ACCOUNTS Ea 
KROHN-HITE 3750 ins le es $600.00 POWER METERS Laser 45721H-1000 WRB «0... ico error $900.00 
0.02 H2-20 kHz, 4 dB/oct. Reading Attenuator, 0-50 dB, 26. 
ROCKLAND 852 Dual Highptsa/ csncnennnnnn $900.00 Te teauuin wom. HUGHES 45724-1000 WTS Direct nacre ctenonanan $1,000.00 
Lowpass Filter, 0.1 Hz-111 kHz BOONTON 428/41-4E Analog POWO? .scccssovsscsssssmnseenneeneesneeeneee $450.00 Attenuator, 0-50 dB, 50-75 GHz 
TEK AM502 Differential AMplifi@r, .......0.-oseeererseesssesesrensneeserenannrereeee $475.00 Meter, with 1 MHz-18 GHz sensor HUGHES 45732H-1200 WA22 .....ccscceereecreeseereersevereerrerennnrennectneseeenses $250.00 
Aah Rae oad HP 435B/8481A Power Mater, .scccnmenesnsntsetnnnnnstntnnnrennseniee $900.00 Level Sat Aterustor, 0-25 68, 33-60 GHz 
WAVETEK 716 Brickwall Filter ... $1,500.00 -30 to +20 dBm, 10 MHz-18 GHz HUGHES 45772H-1100 WR22 ...eccsscocesesseesssonsestevesnesentsnesnnonneesens $400.00 


SPECTRUM ANALYZERS 
HP 11517A/1BA/IQA/20A MIKBE .ocsennesseensveneeeneernnenneetnetnseevene 


Set, 12.4-40.0 GHz, for HP 8555A/8569A 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz 
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz 


HP 119700 WR22 Harmonic Mixer, 33-50 GHz . 1,400.00 
HP 11970U WRA19 Harmonic Mixer, 40-60 GHz . ,400.00 
HP 706208 Preamplifier, 1.0-26.5 GHz, for 70000 900.00 
HP B559A/B53A-001 Spectrum ........ccncceorseseenrerenes 750.00 
An., 0.01-21 GHz, 1 kHz res.,w/rackmount frame 
HP 8568B Spectrum AnalyZ0f, ..esccvssssesreeneeseenseenesinescnseneeeeen $8,500.00 
100 Hz-1.5 GHz, 10 Hz min. res. 
10 MHz-22 GHz, 100 Hz min. res.bw. 
TEK TRS02 NNO 8 css cp cassassccancsstorarnerresenccostterectssoessobens $950.00 
0.1-1800 MHz, for 7L13/7L14 
TEK WM782V WR15 Harmonic Mbar, 50-75 GHZ 20.00... -cececcesensnee $1,500.00 
NETWORK ANALYZERS 
HP 11650A Network Analyzer Accessory Kit, APC7 . $600. 
HP 35676A Reflection’ $1,000.00 


Transmission Test Kit, 5 Hz-200 MHz 
HP 4195A Network/Spectrum Analyzer, 10 Hz-500 MHz 
HP 8405A Vector Voltmeter, 1-1000 MHz 


10 MHz-40 GHz, for Wiltron 560 series 


SIGNAL GENERATORS 

FLUKE 6060A Synthesized Signal Gem., ...ciccee-isessvnsseunssensssernetee $1,900.00 
0.1-1050 MHz, 10 Hz res., GPIB 

FLUKE 6060A/AN Synthesized Signal ......c..-:seso-ssecseeeeuneeenueee $1,500.00 
Gen.,10 kHz-520 MHz, 10 Hz res.,GPIB 


FLUKE 6060B/AK Synthesized 
Signal Gen., 0.1-1050 MHz, 10 Hz res. 
GIGATRONICS 1018 Synthesized ........:s0v-rsnersvessvessvesenrensesseersenensers $4,500.00 
Signal Gen., 50 MHz-18 GHz, 1 MHz res. 
G00/6-12 Symthesiz0d ...............ccccrererceesnereerenernnenness $2,500.00 
Source, 6-12 GHz, 1 kHz res., GPIB 
B40-18 Frag. Multiplier, .........0.-eccressveeresnnsssaneneescenns $2,750.00 
18-26 & 26-40 GHz outputs 0 dBm 
8 Levelied OR RO Ih NOS Nn IN $2,500.00 
x4, 50.0-75.0 GHz output, -3 dBm 
26.5-40.0 & 50,0-75.0 GHz outputs . 
GIGATRONICS 900/2-8 Synthesized .............00reeeseecseecrneeensernevennrsners $2,500.00 
Gen., 2-8 GHz, 1 MHz res.,GPIB 
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio . <-« $450.00 
HP 85100V Frequency Muit., $3,750.00 
10-15 GHz in / 50-75 GHz: 
HP 8640B Signal Generator, .....--..-.-..eesessereeeeerens “A «-. $950.00 
0.5-512 MHz, AM, FM, pulse modulation 


0.1-990 MHz, 10 Hz res., OCXO ret. 
HP 8657A-002 Signal Generator, 
0.1-1040 MHz, 10 Hz res., HPIB 
HP 8660C/86602B-002 Synth. Sig. Ger, ..........ceeccusnesseseesiessenees $2,750.00 
1-1300 MHz, FM / Phase mod. w/86635A 
8660C/86603A 


Signal 

2-18 GHz, +8 dBm output 
HP 8673G-004,008 Synth. CW Signal 
Generator, 2-26 GHz, >+8 dBm output 

HP 86848 Signal Generator, 
5.4-12.5 GHz, AM/ WBFM/ Pulse 


SWEEP GENERATORS 


HP 8350A/83545A-002 


Sweep 

Oscillator, 5.9-12.4 GHz, sibel attenuator 

HP 8601A Genorator/Sweeper. ................ poniiatetesanee 
0.1-110 MHz, +20 dBm levelled 


Plug-in, .. 
10-2400 MHz, +13 dBm levelled, 70 dB ation. 
HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled 
HP 86240C RF Plug-in, 3.6-8.6 GHz, +16 dBm levelied .. 
HP 86241A-001 AF Plug-in, oon +8 dBm levelled - 
HP 86242D-004,008 AF Plug-in, ..........00-» me 
5.9-9.0 GHz, +10 dBm levelied 
HP GB245A-001 FF PRIQHA, .........0-csse-sccesecsnseseserererneesseecnrerseesseressereneren® 
§.9-12.4 GHz, +17 dBm levelled | 
HP 86250D AF Plug-in, 8.0-12.4 GHz, +10 dBm levelled 
HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelied .. 
HP 86260A-H04 AF Plug-in, ...... 
10.0-15.0 GHz, +10 dBm unlevelled 
HP 86290A-004 AF Plug-in, .. 
2.0-18.0 GHz, +7 dBm levelled, ‘roar 
862908-004 RF 


2.0-18.6 GHz, +10 dBm levelled, reas output 
Generator, 


WAVETEK 962 Sweep Generator, 0.0... cerecessercerereneeneenes $1,250.00 
1.0-4.0 GHz, markers, +12 dBm univid 

WILTRON 6647M Sweep Generator, ............--c.csecsessneresserrnensnrenenne $4,500.00 
10 MHz-20 GHz, +10 dBm levelled 


0 to +43 dBm, 10 MHz-18 GHz 


HP 435B/8482H Power Meter, ..........:0-rrsesssssssneenesnensnensnrnsnrenenensnene $900.00 
10 to +34 dBm, 100 kHz-4.2 GHz 
HP 436A-022/8481A Power M@ter, .........0--scvesssseesssnesecseessnnnecnsneeecnne $1,400.00 


-30 to +20 dBm, 10 MHz-18 GHz, HPIB 
HP 8477A Power Meter Calibrator, for HP 432 series .. 
HP 8900D/84811A Peak Power ............. 
Meter, 10 MHz-18 GHz, 0- +20 dBm 


RACAL S303 TAMS Level Mater, .........cc.cseeccsoeessveesseovesosnesesneensneeens $875.00 
10 kHz-2 GHz, -77 to +23 dBm, GPIB 


AMPLIFIERS, MISCELLANEOUS 
AMPLIFIER RES. 1W1000 Amplifier, . 
30 dB gain, 1-1000 MHz, 1 Watt output 


Meter, AM, FM, 10-1200 MHz, GPIB 
EN! 1040L Amplifier, 55 dB gain, 10-500 kHz, 400 Watts .... 
HP 11729C-130,140 Carrier Noise Tost 
Sot, AM Noise & Rear Panel inputs 


1/ 10/ 100 MHz increments, to § GHz 


HP 8447A Amplifier, 20 GB, ......0..c.ccooosscsvessesscssessssuseessnseennsnnnneensnnesnees $375.00 
0.1-400 MHz, 5 dB NF, +6 dBm output 

HP 8447E Amplifier, 22 GB, .....cevssoscsossssssssesessnuennsssbsnsssensnseseenseeucene $750.00 
0.1-1300 MHz, +13 dBm output 

HP 8447F-H64 Dual Amp., 25 CBG ............-sscscsssnesesssssesensonsenessenteese $900.00 


0.1-1300 MHz & 28 dBG 9 kHz-50 MHz 
HP 8901A Modulation Analyzer, 150 kHz-1300 MHz ... 
HP 8901B-1,2,3 Modulation An., 
0.15-1300 MHz, rear input, OCXO, ext.LO 


AMERICAN NUCLEONICS AM-432 


2 Cavity . RARER IY INE OOO $95.00 

Backed Spiral Antonna,LHC, 2-18 GHz,TNC(f) "NEW" 

AVANTEK AMT-400X2 WR2B ACtIVO ....-.....cesc0vesssesrveseneeenerssuerennensneesne $450.00 
Ooubler, 13-20 GHz +10 dBm in, +10 dBm out 

BAYTRON 3-28-300/10 WR2B Directional ..............cscsssessssvessseeessrveers $300.00 
Coupler, 10 dB, 26.5-40 GHz 

BIRD 4410A/4410-3 Wattmoter, ....ccccsecsoosssessccsssssseesseesssenssnenseesensesere $400.00 
2-30 MHz, 10 W - 1 kW £s., N(fA) 

BIRD 6735-300 1 KW Load, 25-1000 MHz, LC(f), with wattmeter ...... ose 

BIRD 8201 500 Watt Oil Cooled Load, DC-2.5 GHz, N(f) a 


0.3-6.0 GHz, 100 Watts max., N(m/t 
GR 874-LTL Constant impedance .... 
Trombone Line, 0-44 cm, DC-2 Gi 
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 ...... 
HP 11636A 2-Way Power Divider, DC-18 GHz, N(m/t/f) 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz 
HP 33321K Programmable Step Atten., .....-.-c-recrsoervenee 
0-70 dB, OC-26.5 GHz, 3.5mm 
HP 33327L-006 Programmable Step 
Attenuator, 0-70 dB, DC-40 GHz, 2.9mm 
HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz ... 
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz... 
HP 778D-011 Dual Dir. Coupler, 


20 dB, 100-2000 MHz, APC7 test port 

HP 8431A 2-4 GHz Band Pass Filter, N(IMM) ......c.c-1esccsssssevveessennenesonns 50.00 

HP 8472A Crystal Detector, ....... ... $175.00 
10 MHz-18 GHz, negative 

HP 8494G-002 mable .. $350.00 
Step Attenuator, 0-11 dB, DC-4 

HP 8495H-002 Programmabie Step ... .. $400.00 


Attenuator, 0-70 dB, DC-18 GHz, SMA | 
HP 8496A-002 Step Attenuator, 0-110 dB, DC-4 GHz, SMA .. 
HP 8497K-004 Programmable 

Step Attenuator, 0-90 dB, DC-26.5 GHz 
HP K382A WR42 Direct Reading 

Attenuator, 0-50 dB, 18-26.5 GHz 
HP K422A WR42 Fiat Broadband Detector, 18.0-26.5 GHz ... 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz .... 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz .. 
HP K914B WR42 Moving Load, 18.0-26.5 GHz .......... 
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz .. 


HP R422A WR28 Crystal Detector, 26.5-40 GHz .. 
HP R532A WR26 Frequency Meter, 26.5-40 GHz... 4 
HP R752C WR28 Directional Coupler, 10 dB, 26.5-40 
HP R752D WR28 Directional Coupler, 20 dB, 26.5-40 GHz 
HP R914B WR28 Moving Load, 26.5-40 GHz . 
HP V365A WR15 Isolator, 25 dB, 50-75 GHz .. 
HP V752D WR15 Directional Coupler, 20 dB, 
HP X870A WR90 Slide Screw Tuner... 
HUGHES 45712H-1000 WR22 Frequency Meter, 33- 
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz 
HUGHES 45716H-1000 WR10 Frequency Meter, 75-110 GHz . 


gguzeseras Ga0en 
S888838888 83838 


Write in 97 on Reader Service Card. 


Thermistor Mount, -20 to +10 dBm, 33-50 GHz 
HUGHES 45773H-1100 WA19 Thermistor .. 
Mount, -20 to +10 dBm, 40-60 GHz 
HUGHES 45774H-1100 WA15 Thermistor 


Mount, -20 to +10 dBm, 50-75 GHz 

HUGHES 45775H-1100 WR12 Thermistor ..........ccssocecssvsveeessssvnseetennes $800.00 
Mount, -20 to +10 dBm, 60-90 GHz 

HUGHES 45776H-1100 WR10 Thermistor .......c.-.cccsoessseevesseeesenerensee $850.00 
Mount, -20 to +10 dBm, 75-110 GHz 

HUGHES 47316H-1111 WR10 Tuneable oon... .eceescsscssssesestnvencnveecnen $600.00 


Detector, 75-110 GHz, positive polarity 
HUGHES 47741H-2310 WR28 Phase .. avesnesanepeppsivencsossnsettG 
Locked Gunn Osc., 32.000 GHz, +18 dBm 
HUGHES 47742H-1210 WR22 Phase 
Locked Gunn Osc., 42.000 GHz, +18 dBm 
HUGHES 47974-1000 WR15 SPST .. 
PIN Switch, 250 MHz speed, 60- 
KRYTAR 2616S Directional ... 
Detector, 1.7-26.5 GHz, K( 
M/A-COM 3-19-300/10 WR19 
Directional Coupler, 10 dB, 40-60 GHz 
MICA C-121S06 Circulator, 17.5-24.5 GHz, SMAit/m/m) .... 
MIDWEST MICROWAVE 3537 
DC Block, 0.1-12.4 GHz, SMA(m/)) *N! 
MINI-CIRCUITS ZFDC-20-4 Directional . 
Coupler, 19.5 dB, 1-1000 MHz, SMA(f) 
NARDA 3000-SERIES Directional Couplers ... 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz. 


High 
Power Load, 500 Watts, 2.0-18 GHz, N(m) 
NARDA 3752 Coaxial Phase ...........ccccssssesemesereevescsnenenreeenesneacnentee 
Shifter, 0-180 deg/GHz, 1-5 GHz 
NARDA 37538 Coaxial Phase 
Shifter, 0-55 deg/GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional Couplers ................ $75.00 
NARDA 4226-10 Directional Coupler, .. 
10 dB, 0.5-18.0 GHz, SMA(f) 
NARDA 4227-16 Directional A 
16 dB, 1.7-26.5 GHz, 3.5mm(f) 
NARDA 4242-20 Directional Coupler, ........:csssessesorssesesensesesenveennenseres $100.00 
20 dB, 0.5-2.0 GHz, SMA(f) 
NARDA 4247-20 Directional Coupler, ........-cc.sesseessvessrerseeeseneenersennees $200.00 
20 dB, 6.0-26.5 GHz, 3.5mm(f) 
NARDA 4247B-10 Directional ..0.........0.ccsscseseseersnsnssersreerersnaenesonensnensen 
Coupler, 10 dB, 6.0-26.5 GHz, 3.5mm(f) 
NARDA 5070-SERIES Precision Reflectometer Couplers . 
NARDA 562 DC Block, 
10 MHz-12.4 GHz, 100 V max., Nim/) 
NARDA 765-10 10 dB Attenuator, 50 Watts, OC-5 GHz, N(m/)......... 165.00 
NARDA 768-10,-20 10 DB OF 20 OB ....cc.cscosssvcsssessessseesseronnessnetanesneee 120.00 
Attenuator, 20 Watts, DC-11 GHz, N(m/) 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz... 
NARDA 794FM Direct Reading Variable 
Attenuator, 0-40 dB, 4-8 GHz 
OMNI-SPECTRA 2085-6010-00 Crystal 
Detector, 1-18 GHz, negative — SMA(m/) 
PAMTECH KYG1014 WR42 Junction 
Circulator, 18.0-26.5 GHz 
SONOMA SCIENTIFIC 21A3 WRA2 oon... cseeecsssseccessenvesesensesssenrerevensenn 
Circulator, 20 dB, 20.6-24.8 GHz 
TRG B510 WR22 Direct Reading 2... ssnnnsnntsnsnsnrssmannnsnenn 
Attenuator, 0-50 dB, 33-50 GH 
Phase Shifter, 0-360 deg..33-50 GHz _ 
TRG V551 WR15 Frequency Meter, 50-75 GHz sie! 
TRG W551 WR10 Frequency Meter, 75-110 GHz .. .00 
WAVELINE 100080 WR28 Terminated ake 
Crossguide Coupler, 30 dB 
WEINSCHEL DS109 Double Stub 2.0... ccccssesssesssnssennrntecnnsncnevesesne 


COMMUNICATIONS 


pocopy nt atid lenge hepa 
HP 59401A HPIB Bus Analyzer .. 
TEK 1410R NTSC Gen., 


w/SPG2 sync. generator, ‘TSG7 color bars 

TEK 1411F PAL Gen.,wiISPG12 ........csecscesscoossvesonsnntsenasessesnnnarersnnavees $750.00 
sync;TSG11 color bars;TSG13 linearity 

TERE TO 9T ER FAL: WOE GOI, . ncvecovsnnscsrnsecsossncassennsssicopevstinyenesesels ROR $1,000.00 
w/SPG12,TSG11,TSG13,TSG15,1SG16 

TER FSET ER FA TOO G0. acs nnssciscssessonsscseniiscinstscbvesstacevancctescbes $1,100.00 
wiSPG12,TSG11,1SG12,TSG13,TSG15,TSG16 

TEK 1411A-Opt.04 PAL Test Gen, .......:c0svesssesessersseeseversnessnerenenenveess $1,400.00 


w/SPG12,TSG11,TSP11,TSG13,TSG15,TSG16 
TEK 147A NTSC Test Signal Generator, with noise test signal .......... eenae 
TEK 148 PAL Insertion Test Signal Generator .... . $700.00 
: hg 
$750.00 


MISCELLANEOUS 


TEK TMS06 500-series 6-slot Power Module .. 
TEK TM515 500-series 5-slot Traveller Power Module 


ae ee eee Se ee SS eee ee SE SSS SS 
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BE Questions & Answers 


This is a READER TO READER Column. Lobelia pu darkcchen barca ales stesipatche Mires Volts readers and are intended to promote the e: 


and provide assistance for ahs} an i 
answe' 


deemed suitable to the publisher. 
sense and good judgement! 


QUESTIONS 


Where can | get HV supplies O- 
6OKV, 0-10mA variable? | need a 
source for used induction heaters, 
water cooled. 
9991 


Anonymous 


| need information on IBM OS/ 1 
server connections. What can be 
done with it? 
9992 S. Grimm 


New Bern, NC 


Any suggestions on how to build 
a reasonably priced speech synthe- 
sis board for our BASIC Il based 
robot? [It seems that the SPO256 
chip is near extinct on the market 
right now.) 
9993 Jack Ivory 
New Hartford, NY 


| have a very large and "used to 
be" useful engineering calculations 
program "ECALC" written in IBM 
BASICA, It will not run in Windows or 
even in DOS on the new Pentium 
processor computers. 

The basic problem is that none 
of them will run IBM BASICA. 
Compiling isn't a good solution 
because the program chains to sev- 
eral sub programs to get around the 
64K program size limit of BASICA. It 
also uses the differences in BASIC 


| have a project which requires 
+12 VDC, -12 VDC, and +5 VDC reg- 
ulated from a car's cigarette lighter. | 
managed to find a schematic on the 
+12 VDC and +5 VDC [the 5 VDC 
being in the June ‘99 issue of Nuts & 
Volts), but | am having problems find- 
ing how to convert the +12 VDC to 
-12 VDC. The amperage require- 
ments for the -12 VDC are low, | need 


4{ 


and BASICA so the BASICA is a must. 
How can | get IBM BASICA to 
run on a Windows machine? 


9994 Harvey Cappel 


Bayou Vista, TX 


Two years ago, | mounted an 
electrical window system to my car. 
The driver's window used to go auto- 
matically up or down — a complete 
course — at a single touch of the but- 
ton. When the motor was blocked, it 
was turning itself off automatically, 
because of the increased current 
passing through the alimentation sys- 
tem. 

Now, this system is broke. | have 
to keep pushing the button to com- 
pletely open the window. 

Here is my question: | want to 
make a simple circuit that would 
keep the motor running until the win- 
dow opens completely, and then turn 
it off. Would it be a kind of short-cir- 
cuit protection? It must not burn the 
motor! 
9995 Gil Stoian 
via Internet 


| have a NEC model #DX-1000U 
VCR that has encountered a micro- 
processor failure. | have a complete 
service manual and have been able 
to determine some of the damage. 


500 mA. 

| do have one schematic for the 
-12 VDC, but | find it a little impracti- 
cal. There has to be a much simpler 


1 attached the schematic | am 
talking about. 


Vicken Mouradian 
via Internet 
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of a technical nature. All aac mre eee ace espe ictal nnn ayy rl ape 
rs are submitted by readers and NO GUARANTEES 


WHATSOEVER are made by the 
any answer printed in this column may require varying degrees of technical experience and should only be attempted by quali 


forum@nutsvolts.com 


| am looking for a NEC part 
#PD7516HCW-2-82. The unit is 
well- built with features that are just 
not available today. 

Can you direct me to someone 
who can supply me with old NEC 
parts? 
9996 Anthony Hanudel 

Williston, VT 


Do you know of any services, 
accepted, hacker, or phreaker to 
remove the [Automatic Number 
Identification) ANI from calls to B00 
or 900 numbers for home-originated 
telephone calls, functioning similarly 
to E-Mail's Anonymzer? 

Probably the service would redial 
the calls and then patch them to the 
original caller. Consider both POTS 
and Internet phone calls. 

Can you supply contacts or 
addresses? 
9997 Dave English 

via Internet 


| am building a robotics platform 
using two stepper motors for loco- 
motion. 

Is there any formula for figuring 
how much weight a stepper motor 
can carry, and what about two 
together? 
9998 Tzvi Frankel 
via Internet 


| always thought that the output 
impedance of an emitter follower 
was the resistance of the emitter 
resistor. 
| recently built a class A, two- 
stage single ended emitter follower 
transistor amplifier to provide a low Z 
output. Measurements reveal a lot 
lower impedance than the 100-ohm 
load resistor would lead me to 
believe. Am | missing something? 
9999 John Nelson 
via Internet 


Where can | get the plans to 
build a 6 VDC to 12 VDC converter? 
| want to install a new radio into 

an old (1951) six-volt car. 
99910 Douglas Faubion 
New Palestine, IN 


| am a university student cur- 
rently doing a project involving the 
usage of MC68HC81 1E2FNS2PLCC. 
| failed to locate the microcontroller 


implementation of 
individ her, The implementation ot 


® Include the question number that 
appears eee ee the question 
you are responding 

* Payment of $25. oo will be sent if 
your answer is printed. 


submission. 

* Due to space limitations, we can 
not reprint the original questions 
with the answer. The question num- 
ber and the issue it appeared in are 
printed above the answer. 


* Comments regarding answers 
printed in this column may be el 
Feedback section if 


® Be brief but include all pertinent infor- 
mation. If no one knows what you're ask- 
ing, you won't get any response (and we 
probably won't print it either). 

* Write legibly (or type}. If we can't read 
it, we'll throw it away. 

* Include your Name, Address and 


in my country (Malaysia). 
Can someone give me any guid- 
ance on how to get the MCU? 


99911 Jen Wen Chia 
via Internet 
| bought a Toshiba T4600C note- 


book computer at a local hamfest. 
The power-on password has been 
set. | have tried disconnecting the 
CMOS battery (and the clock battery 
too, for good measure) and left them 
unhooked for days. The computer still 
wants a password when | power it up. 

Toshiba said to send it back and 


they'll delete the password for a 
small fee. 
99912 Sam Roberts 


Kannapolis, NC 


| am looking for a way to hook up 

my Apple Personal Laserwriter NT to 

my new IBM Clone PC running 

Windows 98. My Apple Laserwriter 
has a DIN connection on it. 

99913 Susan Mestres 

via Internet 


| am looking for a way to keep my 
car engine at about 1,000 RPMs 
while | have my A/C on. 

My car idles at about 1K RPMs 
in neutral and goes down to about 
850 RPMs when in drive, at idle, and 
when | have the A/C on. Also, the 
RPMs drag even lower than | would 
like, 

With the RPM being this low, it’s 
hard on the engine, and the charging 
of the alternator stops (drops out) 
until the RPMs come back up. 
Usually, | put the car in neutral and 
give it a little gas to get the RPMs up, 
until the light changes to green, then 
it’s back to drive again. 

| need something like a governor 
to maintain the RPMs regardless of 
the load, until | press the gas myself, 
the governor should engage when 
my foot is off of the gas pedal, and 
disengage when | press the gas 
pedal. 

My car is a 1977 Plymouth Fury 
station wagon [land yacht) with A/C. 
The engine is a 360CC two-barrel 
carb., eight cylinder. 

Every year, | have to put up with 
a battery going dead because the 
alternator drops out at low RPMs 
and the car also overheats due to 
slow fan when the RPMs are low. 
99914 Ray Samples 

via Internet 


| am looking to use a 556 timer 
IC and two or more bicolor LEDs in 
parallel (red, green, or yellow/ 
green). 

| tried to do this myself, but it just 
doesn't work right. | connected the 
outputs pin 9 and 5 to the LEDs, so 
that when the timing is right, one out- 
put will be low and the other will be 
high, and flip-flop back and forth 
(polarity switching) causing the LEDs 
to blink red and green. 

| also want this circuit to start 
blinking red/green slowly and then 
get faster and faster until its polarity 
goes null (both outputs go either +,+ 
or -- causing the LEDs to go out) 
then the cycle starts all over again. | 
have tried this and sometimes it 
works and somtimes it doesn't. It is 
unstable. 

Can someone tell me how to do 
it correctly with a schematic? 
99915 Ray Samples 

via Internet 


| need to locate a hard drive 
caddy [the frame/casing which the 


TECH FKForRwlrn 


hard drives mounts in, and which has 
the connector which mates with the 
body of the computer) for a Dell 
Latitude 433MC laptop. 

Dell no longer supports this 
model, and they were not able to sug- 
gest any third-party sources that sell 
this item. 

Any suggestions on vendors that 
| might be able to purchase this 
from? 
99916 Mike Kluger 
via Internet 


A friend of mine has a restored 
antique automobile with a six-volt 
electrical system. He would like a 
source of 12-volt power for a mod- 
ern radio. 

| have been following your switch- 
ing power supply articles, but he 
needs a more robust current than 
your articles suggest. 

| believe he needs approximately 
5 amperes at 12 volts. Any supply 
will do, | just want to help him get 
some tunes. 
99917 Michael P. Koryciak 

Flint, Ml 


Where can | find a circuit layout 
to build my own garage door opener? 
$9918 Dave Trefry 

via Internet 


Where can | find the color con- 
trols for the Zenith D & Z lines? The 
manufacturer does not make them 
anymore. 
99919 John Brown 


via Internet 


| am looking for a keyboard for 
an old EPSON ActionNote 500C. The 


Use your PC as a scope and datalogger! 


Parallel Port Scope 


ADC Virtual Instruments tum your PC or laptop 
into a sophisticated storage scope AND spectrum 
analyzer AND multimeter. Display simultaneously 
on large screen! 100MS/s 8-bit or 1.2MS/s 12-bit or 
333kS/s versions. Great for schools, test depts, etc. 


Input to Excel! LabView/NT drivers included. 


Download FREE demo software. 


1elig.com 


Stocked in NY by area rome 
networks, RS232/422/4885, fr. 


plastic foil PCB has broken traces, so 
the enter key and couple of keys 
around it don't work. 

| need this dinosaurus for work 
(modem compatibility reason). Epson 
doesn't carry old parts and autho- 
rized dealers can't get them either. | 
plugged in an external keyboard, but 
it's not portable PC anymore. 

If someone has this notebook 
with a broken screen and good key- 
board, I'm willing to buy it. 

99920 Dusan Benko 
Brooklyn, NY 


| am looking for a circuit design 
for a ISO-9141-2 to RS-232 convert- 
er. 

This converter will allow me to 
see the information coming out of 
the On Board Diagnostic Il system 
found on all '96 and higher Chrysler 
and import vehicles. 

| believe | can handle the soft- 
ware. Does anyone know of such a 
circuit? 

93921 Joe 
via Internet 


| need a thermo switch normally 
open at 90%. 
99922 Millard Middleton 


via Internet 


ANSWERS 


ANSWER TO #89912 - AUG. 1999 
Recently, the 1.35-volt KX-625 
battery failed in my Olympus OM-1 
camera. 
Since mercury batteries are no 
longer commonly available, | am won- 
dering if anyone knows of an adaptive 


Environmental Logging 


ENVIROMON - 


cables and easy software. 


3 * -3835 (fax Saelig @ ao}.con 


temperature (thermistor), 
humidity & light sensors, door position, etc. 
Record for 365/24 without a PC even if power 
fails. Monitor 30 sensors 400 yds away. With 
Remote audio 
alarm. Use TC-08 for most thermocouples. 


Sales only: 1-888-7SAELIG 


circuit | could use, perhaps with an 
externally mounted six- or nine-volt 
battery? 

{I understand some commercial 
replacements use 1.5-volt silver 
oxide batteries which snap into some 
sort of voltage reducing circuit.) Any 
ideas? 

Lack of mercury batteries isn't 
the problem it used to be. There is 
actually a new replacement for the 
625 mercury cell. Same voltage as 
before. 

This is essential for some higher 
priced cameras, since using a higher 
voltage replacement has actually 
caused damage. 

One source for the ZA625PX 
(zinc air), which replaces the 
EPX625, V625PX, H-D, PX13, ete. 
for $1.95. Call Wholesale 
Advantage at 1-800-574-7253. 

The Wein Zinc Air Cell, which 
costs about $8.00 and is carried by 
many camera shops, delivers 1.35 
volts and is intended to replace the 
PX625/13 mercury cells. 

Another option is to buy a gen- 
uine mercury cell from a Canadian 
source. Canadian Quality Concepts, 
101 Fife Rd. Guelph, Ontario, 
Canada N1H 6X9; They offer the 
PX625 and PX675 priced at (1-3) 
$4.69 US. 

Rick 
via Internet 


ANSWER TO #8995 - AUG. 1999 

| have the LabTec CS-150 stereo 
computer speakers. | need the head- 
phone plug for one wire to play the 
tape cassette or portable radio. 

! also need another small head- 
phone, this one connected to the 


osziFOX 


osziFOX - handheld storage 
scope and DVM - 
alone or plugs into your PC 
for display, store-to-disk, 
printing in color. Inputs to 
100V, trigger, backlit LCD. 


stand- 
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I Technology Limited x 


any: Virtual Instruments, 12C and embedded controllers, BITlink 2-wire 
ame grabbers, etc. See www.saelig.com for Product of the Month! 
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right speaker from the left amp 
speaker. | need three in all. 
RadioShack has the plugs and 
cables you need to do this. Take your 
LabTec speakers down to the near- 
est dealer, look at the plugs and 
extension cords they have in stock, 


ANSWERS TO #89916 - AUG. 1999 

fly Caller ID unit sometimes dis- 
plays F or Out of Area. Most of 
_those blocked calls are people trying 
to sell me something. 

_ There are times that my work, 
or family living outside my area are 
trying to call me. 

__| know that it is possible to get 
the caller info even though it’s 
blocked or out of the area. | was told 
the 911 operator and Police can see 
_it. How can | see it too? 

. #41 Contrary to popular belief, 
‘there just isn't any "hidden" Caller/D 
data for you to use. It is true that the 
911 operator, police, and other 
“agencies can identify incoming calls, 
Sie both han Megabit 


Instead, they rely on other cen- 
ei office technologies that are not 
available to the general public. Also, 
you should be aware that any call to 
a Toll Free number (800, 888, etc.} 
is always identified to the called party 
either on their monthly bills or in real 
ay since they pay for your "free" 


__ Calls placed from telemarketers 
normally originate from large “call 
centers" and they do not use stan- 
dard phone lines. Because of their 
call volume, they use digital T-1 lines 
or other similar central office con- 
nections that currently do not sup- 
port Caller4D. These calls are always 
marked as OutOfArea [same as 
Unavailable or Unknown), 
You will also get the Out-Of-Area 
“message from large corporations, 
some government agencies, and 
j from areas that have 


TeCcrH FKFoRudrnz 


and be sure they fit your speakers. 

The plugs you need are fairly 
common items. You'll be better off 
buying an assembled shielded cable, 
with a plug on each end, as the plugs 
are rather small, and it’s difficult to 
solder the wires onto them. 


"Blocked" are typically from Calle4D 
supported lines, but the caller has 
elected to mask their identity (either 
on a percall basis or permanently 
via their instructions to the phone 
company). Again, there isn't any 
secret data that is sent. 

There are Caller-ID display 
boxes that will help you screen 
callers. | have used the Bel-Tronics 
Limited #AD100 ($60.00) and it will 
automatically answer a "Blocked" 
call and tell the caller to unblock 
their number and call back. Although 
normal calls are not interrupted, 
palais es so are Out-Of-Area 
calls. 

Ameritech, a midwest telephone 
service provider, is now offering a 
nifty service called Privacy Manager. 
This central office based service 
interrupts any call that is marked as 
Out-of-Area/ Unavailable/ Unknown 
and requires the caller to identify 
themselves at the sound of a beep 
tone. After their name is recorded, 
you are called in private and asked if 
you wish to connect the call. 

According to an associate of 
mine that manages a call center, 
this feature is becoming increasing 
popular. Perhaps one day it will be 
licensed for use in other areas. 

The Caller4D data has been dis- 
cussed in previous Q & A dialogs, but 
here is a summary. 

The first incoming ring, called 
the power ring, awakens the Caller- 
ID display unit. Immediately after the 
ting (and before the second ring), a 
BELL 202 type 1200 baud modem 
signal is sent from the central office. 
But unlike normal modem communi- 
cations, the receiving end does not 
seize the line during the broadcast, 


RadioShack also stocks numer- 
ous adapter plugs, which you can use 
to connect to other standard audio 
sources, such as RCA type plugs, etc. 
I've been able to adapt several differ- 
ent audio sources to my computer 
using this method. 


nor does it communicate back to the 
central office. 

Unless the caller has invoked to 
block it, the directory information is 
extracted from phone company 
records and sent about 1/2 second 
after the first ring. The Caller-D sig- 
nal must finish well before the sec- 


nd ring. 

For full details, just search the 
web. Here is one such _ link: 
http://www.repairfag.arg/filipg/LI 
NK/F_CalleriD.htmi 

Thomas Black 
Folsom, CA 


#2 You cannot get the information 
you want out of the Caller/D signals 
because the central office does not 
send the information down your ana- 
log line. 

For are. | think you can suc- 

9 a phone number that 
doesn't show up on your CalleriD 
box. Clearly, the central office knows 
the number to call even though that 
number does not show up on your 
Caller-ID display. 

Yes, 911 operators get all the 
information — as do 800 numbers. If 
you want to know everybody who 
calls you, then get an BOO number. 

Things are different if you have a 
digital phone line such as an ISDN, 
PBX, T1, or fractional T1 line. Some 
of the backbone signalling informa- 
tion may be accessible in these sys- 
tems [it is the LSB of the eight-bit 
PCM sample), but accessing and 
decoding it is a significant chore. 

Many years ago, RadioShack 
had a good technical text on the tele- 
phone system that ran several hun- 
dred pages, It covered many of the 
exotic features of the phone system, 


You might also want to hook 
up a small AM-FM radio, (such as a 
Sony Walkman) to your computer, 
using such an adapter cord. This will 
provide a fairly good sounding radio, 
using your computer sound system. 
Just remember, the headphone cord 


such as frames, their format, and 
their synchronization. If they've kept 
it up to date, then it should include 
some information about ISDN and 
maybe even DSL. 
The book was one of a series; 
maybe Texas Instruments was the 
original publisher. | cannot find my 
copy, so | cannot give you a better 
pointer. The books are not in my 
1999 RadioShack catalog, either, so 
| presume RadioShack no longer 
sells them. 
The intimate details of the tele- 
phone ieee AS are described in 


CCITT standards. Those standards 
describe fax machines, modems, 
encoding, and is in 


more detail than most mortals 
would ever want, 

Individual standards are expen- 
sive, so find a good 
neering library where you can 
browse. 

lf you don't want telemarketers 
to call you, start getting on Do-Not- 
Call lists. There is a national list that 
should stop a lot of calls, but con- 
aus advocates say it doesn't work 
we 

Whenever a telemarketer calls 
and tries to sell you something, ask 
them to put you on their Do-Not-Call 
list. Then they should not call you 
back for the next 10 years. You can 
also ask them to mail you a copy of 
their written Do-Not-Call Policy. Also 
check out www.PrivateCitizen.com. 
For $20.00 they will shut off 1, 500 
telemarketing firms; if one of these 
firms does call a then you can sue 


them for $500 
oY Bera Roylancs 
Mountain View, CA 


Any waveform you want! 


@ Synthesized Signal Generator 
Clean sinewaves DC-21.5 MHz with .001% accuracy! 
-01 Hz steps. DC Offset. RS232 remote control. 

@ Arbitrary Waveform Generator 
40 Megasamples/Second. 32,768 points. 12 bit DAC 


@ Function Generator 

Ramps, Triangles, Exponentials, Noise & more. 

0 to 2 MHz in 1 Hz steps. Continuous or Triggered. 
@ Pulse Generator 

Digital waveforms with adjustable duty cycle 


Ramps, Triangles, 


Intv/Ext FM, PM, ; 
Exponentials 


BPSK, Burst 


Telulex Inc. model SG-100A 


¥ 21.5 MHz 

¥ .01 Hz steps 

Y multi-unit 
phaselock 


DC to 21.5 MHz linear 
and log sweeps 


Int/Ext AM, SSB, 
Dualtone Gen. 


New 
Features: 


Arbitrary Waveforms Unlimited Possibilities! 
http://www.Telulex.com 


Email: sales@Telulex.com 


Noise 
Tel (650) 938-0240 
Fax (650) 938-0241 


Telulex Inc. 


2455 Old Middlefield Way S 
Mountain View, CA 94043 
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TECH FKFoRUR 


of most of these portable devices 
also serves as the receiving antenna 
for the radio, so the orientation of 
this cord will affect radio reception. 
(Don't coil it up, or sit a steel cabinet 
on it, or you won't receive much!) 

I've used a RadioShack audio 
cable — about four-five feet long — to 
listen to radio, CDs, and cassette 
players at the office, using my com- 
puter speakers. This works really 
well, when my favorite team is playing 
on a day when | have to work. 

Dwight Johnson 
Booneville, MS 


ANSWER TO #7998 - JULY 1999 
| need to know if the HP Ergo 


ANSWERS TO #899171 - AUG. 1999 


1024 ([D2805A) color monitors are 
standard SVGA monitors and, if so, 
the pinout data to make an adapter 
cable which will take the DB-9 socket 
to a standard HD-15 male SVGA con- 
nector. 

Judging from the connector 
alone, it’s either an EGA or CGA mon- 
itor. 

Although this is not a VGA dis- 
play, it may be possible to make a 
cable. (Although all digital signals 
could not be used by the display and 
the only resolution supported will 
probably only be 320x240 or 
480x640.) 


Continued on page 84 


#1 | have a two-axis accelerometer that has an output of 2.5 VDC in the 
level state, In the pitched up state, the output will go to 2.812 VDC. In the 
pitched down state, the output will go to 2.188 VDC. 

What can ! do to increase the voltage swing without changing the 2.5 
VDC center? Example: pitch up 3.5 VDC, 
“+5 pitch down 1.5 VDC? 


470K 
foe, 


Here is a simple circuit that will ampli- 
fy the sensor's output by about 10. The 


gain is proportional to the 470K resistor, 
so you can adjust the gain up or down by 


loo 


changing that resistor. 
There may be some problems with 


what you want to do. Accelerometers do 
not measure pitch, so you may have the 
Vv, N wrong sensor or the wrong terminology. 
An inclinometer measures pitch [or roll). 
You may also have trouble closing the servo loop. Just matching the sen- 
sor signals to the servo motor input voltage does not guarantee a stable loop 


or good performance. 


You may need a lot of gain to minimize the servo error, and then you may 
have stability problems because the loop is underdamped and sensitive to 


noise and backlash. 
You have a difficult task ahead. 


#2 Here is a simple 
circuit that should con- 
vert the voltages for Vin > 
your two-axis 
accelerometer. 

The circuit is a non- 
inverting amplifier mod- - 
ified to operate off of a 
single 5-volt supply. The 
voltage gain of the cir- 
cuitis RS / (R1 // Re} 
+ 1 [or 3.2 for the indi- 
cated resistor values). 
Note: The symbol “//" 
means “in parallel with" 
where R1 // Re = (R14 
* Re} / (R71 + Re). 


Gerald Roylance 
Mountain View, CA 


2.5Vde +/-0.312| 3 


UTA | 


Dual Op-Amp LM358 


For your application, a change of 0.312 volts at the input should cause 
a change of +1.0 volts at the output. The DC offset of 2.5 volts is achieved 


with R1 and Re. 


Stephen J. Bitar 
Sutton, MA 


#3 Your application is well-suited to what is known as a “low-cost, single- 
supply differential instrumentation operational amplifier.” 
Analog Devices AD626 is very compact and easy to use. It works off of 
a single +5V supply, it has a built-in gain of 10X. 
To obtain such parts and simple application notes {included in 


Designer's Reference Manual). contact: Analog 


Devices, 1 Technology Way, 


P.O. Box 9106, Norwood, MA 02062-9106. Voice: 617-329-4700, Fax: 


617-326-8703. 


Thomas Ng 
San Jose, CA 


WWww.COMPUTERCHOPPER.COM 


Co Wireless With Our Modules 


SILRX/TXM TX2/RX2 


SILRX — $26.00 ea. TX2 — $19.50 ea. 
TXM — $15.50 ea. RX2 — $38.50 ea. 


The TXM and SILRX modules are a trans- The TX2 and RX2 radio vansmitter and receiver pair 
mitter and receiver pair which can achieve a one-_ | chable the simple implementation of a data link at up to 
way radio data link-up to a distance of 200m ports eles ana enaste or pot aowen feu panis 
over 6 ground. modules combine full screening with extensive 

Both units are supplied in space-saving sin- 
gie-intine packages and offer SAW controlled, 
wide band FM transmission/reception. 

The modules are particularly suited to bat- 


portable applica- 
tions where low 
power and small 
size are critical 
design criteria. 


requirements, 
both modules are ideal for 
use In portable, battery- 
powered applications such as 
hand-held 


900 MHz 


RPC AVAILABLE NOW 


RPC — $99.00 ea. 


The RPC module is an intelligent transceiv- 
er which enables a radio network link to be sim- 
ply implemented between a number of digital 
devices. The module combines an RF circuit 
with processorintensive low-Jevel packet format- 


BiM — $69.00 ea. 


The BiM module integrates a low-power 
UHF FM transmitter and matching superhet 
receiver together with data recovery and 
TX/RX change over circuits to provide a 


antenna and 
5V supply to 
operate with a 


Lemos International Co., Inc. 
65 Southbridge Street, Auburn, MA 01501 
Phone (508) 798-5004 @ Fax (508) 798-4782 
www.lemosint.com @ sales@lemosint.com 
All products available in either 418 or 433 MHz 
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ALLTECH ELECTRONICS [Retoam 


Prices! 


amon 
PC or Mac 


Transformer 
1I5V Pri- 115V 250VA Sec 


in a Tower 


6 CR-504-L 
Drives in a SCSI 


Tower $1 49 


to Cellular Data 
Adapter 


For Motorola Flip Phone 
and compatable. Use ANY 


landline device “G39 
9. To Mono, 8.6" and 10.4” Color LCDs 


Great for Servers: 


Enclosed - 
ae 


10” SVGA 


The same 1024x768 26dp 
monitor but with a slight burn in 


spot in the center. 
Our Pain is Your Gain! $59 


Cheaper Ethernet Stuff 
Industrial Surplus 
PC Parts ¢ Mac Parts 


For more information 
on these products and 
hundreds of other 


; products check out: 
10.4” Color Active....... 


Touch Screen Option 
Available. 
See our web site 
for more details. 
Mon-Fri 9AM -5:30PM - Or see us on the internet. 
VISA * Mastercard * Discover * American Express 


Prices & Availability subject to change without notice * Government 
& Educational PO's Accepted. * Not Responsible for Typographical Errors 


www. 
ComputerChopper 
Com 


760/724-2404 
Fax 760/724-8808 
Computer Circulation Center, Inc. 


2618 Temple Heig bis Drive 
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HEWLETT PACKARD 


1197SA, 2-8GHz Amplifer (use w/ 11970 series mixers) $1750 
214B, 10 MHz Pulse Generator, 200W Pulse/50 ohms .... $975 
3325A-2, 21MHz Synth Func Gen, 40Vp-p, HPIB .......... $1000 
33322H, Prog Attn, DC-18GHz, 110dB range, 10dB steps $250 


3403C, Digital RMS Voltmeter, 2 Hz-100 MHZ ...............---. $200 
3421A-201/44462A, Data Aquisition Control Unit, HPIB $325 
3455A, 6.5 digit Multimeter, HPIB .........c.cssssccsessssssesssseese S300 
3456A, 6.5 digit Multimeter, HPIB, calibrated w/cert ....... $450 
B46SA, 4,5 digit Multimeter ........cosescssccssseeseeceeeesree w $75 


3478A, 5.5 digit Multimeter...» 
3488A, Switch/Control Unit .. 

3852A, Data Acq/Control Unit .. 

435A, Power Meter w/sensor able. oR 
436A-02-022, Power Meter w/ sensor rcable, PIB... vou $675 
4437A, Step Attenuator, 600 ohm, DC-IMHz, 0- 119. 948 $75 
44462A/63A, 8 Chan MUX/2 Chan Actuator (3421 A) ..... $135 
44702A, 13-Bit High-Speed Voltmeter (use w/3852A) ..... $375 
4471 1A, 24 Chan FET Multiplexer (use w/3852A) ........... $175 
44723A, 16-Chan Hi-Speed Sense/Control (use w/3852A) $200 
44725A, 16-Chan General Purpose Switch (use w/3852A) $200 
44728A, 8-Chan Relay Actuator ................ vvsseeve S200 
491C, Amplifier, 2GHz-4GHz, | Watt, 30dB Gain EE Yo 
5316B, 10OMHz Counter, HPIB . i EOEPLEESEEETS pV fo 
5300A/5302A, SOMHz Counter sats r $50 
S3O0A/S303A, SOOMHZ Counter ...........cccescscccsnne . $80 
5314A, 100MHz Counter .............. = $150 
$328A-011-020-030, 512 MHz Counter w/ DV M, HPIB . $225 
5334A-060, 100 MHz Counter, front & rear input, HPIB . $400 


5334B, 100 MHz Counter, HPIB............ ccoavneeccsteis SGU 
5335A, 200 MHz Counter, HPIB ............ ae = 
5342A, Microwave Counter, I8GHZ ...........csssecesssseeeseneee 8200 


5342A, Microwave Counter, 18GHz, Oven Osc, HPIB ... $1000 
6034A, Dig Autoranging Pwr Sup, 60V/10A/200W, HPIB $700 
6034L, Dig Autoranging Pwr Sup, 60V/10A/200W, HPIB $600 
61 10A (Harrison), Pwr Sup, 3KV @ OMA wc $200 
6253A, Dual Pwr. Sup,,0-20V@3A ......-ceveooocccosevvevrveevveee S279 
G255A, Dual Pwr Sup, O-4OV@IL.SA .....ccsoseosssssssssessseryseee $390 
6267B, Pwr Sup, O-40V GILDA oo ccsssseseeee esreseceree SASO 
6268B, Pwr Sup, 0-40V@30A . erent 
6284A, Pwr Sup, 0-20V@3< ... $100 
6289A, PwrSup,0-40V@1.5A . $100 
6294A, Pwr Sup, 0-60VQIA oc... $100 
6515A, Pwr Sup, 0-1. 6K V@5mA (cable kit incl) .......0000000 $200 
69422A, Hi-Speed A/D Card (use w/6940B) ..................... $200 
69501A, Resistance Programming Card (use w/6940B) .... $125 
69602A, Timing/Pacer Card (use W/6940B) oo... SISO 
7090A, Measurement Plotting System, HPIB .... $900 


8160A, SOMHz Programmable Pulse Generator, HPIB . $1800 
8444A, Tracking Gencrator, 0.5-1300 MHZ .........s0ssssss $350 
8447A, RF Amp, 0.1-400MHz, 20dB gain, +6dBm ot out ..... $325 
8492A, Attenuator, LOdB or 20dB, APC-7 o.....ccccsesssssseeeee S100 
SSO41A, Transistor Test Fixture Kit ......cssssosecveeeesnssssene $700 


85131D, 3.5MM Test Port Cable Set (new use on BS1SA $700 
8569B, Spectrun Analyzer, 0.01-22GHz $6500 


ep 


Quality Used Test Equipment 


90 DAY WARRANTY Parts & Labor - 10 DAY INSPECTION 


TEST EQUIPMENT PLUS 
(520) 575-6967, FAX (520) 575-6936 
3331 W. Bright Terrace, Tucson, AZ 85741 


8620C/86290A, Sweep Generator, 2-1 8GHZ ..........c0000 
8660C/86633B/86603A, 2.6GHz Synth Sig Gen 
8761B-555, SPDT RF Switch, DC-I8GHz(SMA) ............. $75 
8770A-KO1, Sync Sys Interface (use w/8770A Arb Gen) . $300 
8903B-001, Audio Analyzer, 20 Hz-100 KHz, rear input $1500 


9411B, Switch Controller, HPIB . pe » $575 
EI407A, VXI A/B-C-Size Active Adapter ctor ineetttinwns $200 
013-series, 576/577 Curve Tracer Adaptor Set .......0ere-.-. $300 


1240-05/(4)D1's, Logic Analyzer w/ (4) P6460 probes ..... $750 


2465B, 400MHzO'Scope, 4-channel . $3800 
7854, Keyboard Only ..........sssess tessthaclessechnevsterstteesoos RAO 
7A24,400MHz Dual Trace Amplifier . Wabescoassocet sere SDD 


7A26, 200MHz Dual Trace Amplifier , 
7B53A, 100MHz Dual Time Base .... 
7B92A, 500MHz Dual Time Base » $150 
AMS03, Current Probe Amplifier . : --. $300 
P6133, 10X Probe, 150 MHz, usew/2400 series o' scopes $70 
P6136, 10X Probe, 350 MHz, use w/2400 series o'scopes .. $90 
P6452, Data Aquision Probe (use w/ DAS9100) ............00 $150 
P6460, Data Aquisition Probe (for 1240/1241 Analyzer) .. $150 
PG502, 250 MHz Pulse Generator, use w/TM500 series ... $300 
TDS460-1M, 350 MHz Digital O'Scope, 4-Channel, extra 
memory, includes 2 new P6138A probes & manuals ... $4800 
TDSS40A-1F-1M, 500 MHz Digital O'Scope, 4-Channel, extra 
memory, 1.44 floppy, 4 new P6139A probes, manuals $8500 


wee $70 
woe $70 


MISCELLANEOUS 
AstroMed ASC902, Medium Gain Amplifier Plug-in......... $100 
Bird LOA, Wattmeter Element, |0W, 25-60MHz...... $35 
Bird 100A, Wattmeter Element, 100W, 25-60MH............. $35 
Boonton 92BD, RF Milivoltmeter, 1}0KHz-1.2GHz........... $250 
Cal Inst 8507-1, Oscillator Plug-in, 45Hz-10KHz ............ $375 
EIP 5454-05-08, Microwave Counter, 10 Hz-18 GHz ...... $600 
EMI SCRIS0-5-OV, Pwr Sup, 0-1S0V@SA .. ovsseee $350 


Fluke 6010A, Synthesized Func Gen, 10Hz- iIMHz, GPIBS375 
Fluke 8922A, Digital RMS Voltmeter, 2 Hz-11 MHz ........ $400 
GenRad 1454AH, 4-Decade Voltage Divider 0.0.0... $50 
Heise 711B, Digital Pressure Gauge, 0 to 30 PSI, .05% .... $350 
Interface 553, Mil-Std-1553 Anaylzer.. es “$1200 
Keithley 614, Electrometer(add $130 for n new ww 601 1 ‘probe)$600 
Kepco ABC1000M, Pwr Sup, 0-1000V@20MA ...........000- $100 
Kepco BOP20-10M, Op Amp/Pwr Sup, +/-20V, +/-10A .. $300 
Microdyne 1400-MR Telemetry Receiver w/Plug-ins ...... $1200 
Narda 791FM, Variable Attenuator, 0-35dB, 2-12.4GHz .. $150 
Oram Power Supply, 0-270V @ LOA vooccscsscsssssssssscsesceseee $475 
PAR 128, Lock-in Amplifier, 0.5Hz-100KHz ..... 
RF Power Labs M102L, RF Amp, 30Hz-100MHz, 2W ..... $450 
Simco SS-2X, Electrostatic Locator Meter w/case & probe $90 
Sorensen DCR20-115B, Pwr Sup, 0-20V@II5A $600 
Sorensen DCR60-45B, Pwr Sup, 0-60V@45A . $650 
Sorensen SRL40-25, Pwr Sup, 0-40V@25A 
Valhalla 4440, 3.5 digit DMM / 20 MHz Counter C ombo .. $50 
Wavetek 178, SOMHz Programmable Waveform Synth .... $900 
Wavetek 271-02, 12MHz Pulse/Func Gen, GPIB .. esse S400 


rs Cara 
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Gibraltar Trade Center 
COMPUTER & TECHNOLOGY SHOWS 


* TREMENDOUS 
ADVERTISING SUPPORT 
* IMPRESSIVE CROWDS 


TABLES 


ADMISSION 
ONLY $2.00 
PER CARLOAD! 


* EASY SET UP & TEAR DOWN 
* CONVENIENT BEARBY HOOTERS = 


‘Gibraltar MI. WT. CLENENS 


TRADE CENTER, INC. 
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1-94 & N. RIVER RD. 
(EXIT 237) » 810-465-6440 


HAM GEAR 


FOR SALE 


link.net 


949-494-0072. 


our new web 


receiver combination. 
atvcam @excite.com 


Inquire 


www.4atv.com 


MT. CLEMENS, Mi 


SEPTEMBER 24-26, 1999 
OCTOBER 15-17, 1999 
NOVEMBER 19-21, 1999 


TAYLOR, MI 


OCTOBER 1 - 3, 1999 
OCTOBER 29-31, 1999 
NOVEMBER 26- 28, 1999 


MI TAYLOR, MI 


I-75 & EUREKA RD. 


(EXIT 36) * 734-287-2000 
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WANTED: ROCKWELL-Collins HF-80 
equipment, 851S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259- 
2011, 805-259-3830 (fax), bfl-jfs@smart 


FOR SALE: ORBIT 360 antenna rotator. 
Full instructions. Never used, $40 obo. 


LML RADIO & electronics. Let us be 
your one stop shop for all your radio 
equipment, test equipment & other sur- 
plus needs. Free catalog 909-873-1319 
or fax on demand 24 hr. 909-820-1885 & 
catalog: 


Http://members.aol.com/hrh6 LML, 424 
E. Shamrock, Rialto, CA 92376. 


GET FULL control of frequencies from 
2.2GHz to 2.7GHz on your existing RF 
link or Matco transmitters and receivers. 
These easy-to-assemble kits are fully 
PIC controlled, have an easy-to-read 
LCD and store set frequencies in memo- 
ry. Kits are $59.95 ea. or $99.95 ea. pre- 
assembled. Additional price breaks are 
available when sold with transmitter and 


ATV-2400, 2.4GHz 8 channel designed 
for legal use in ham bands. EZATV, 


50KW RF generators. made by 
Westenhouse. Call Mike, phone/fax: 828- 
684-7672. HTTP://WWW.CHIGE 
OR.COM 


HAM GEAR 


WANTED 


CB — SCANNERS 


SALES & SERVICE: CB equipment, 
modification kits, meters, antennas, 
mics, radios, transistors, repairs & hard- 
to-find items. Complete list $4. D&R 
Electronics, 10 Park St., Thomaston, CT 
06787. 860-283-9492 or 
RTed821836 @aol.com 


CB MODIFICATIONS! Frequencies, 
books, kits, high-performance acces- 
sories, plans, repairs, amplifiers, 10- 
meter conversions. The best since 
1976! Catalog $3. CBCI, Box 1898NV, 
Monterey, CA 93942. www.cbcinti.com 


240+ CHANNEL CB/HAM/COMMER- 
CIAL radios: AM/FM/SSB/CW 
export/domestic: RCI, Motorola, Uniden, 
Cobra, Alinco, Kenwood. Mics, antennas, 
linears, meters, books, night scopes, and 
tons more stuff! Catalog $3. MAXTECH, 
Box 8086, New York, NY 10150. 718- 
547-8244, 


SHOOTING STAR, Palomar, Superstar, 
Galaxy, Uniden, Cobra, exports, police & 
fire & military scanners, microphones, 
power supplies, antennas, modifications, 
repairs, more!! 15 yrs. in same location, 5 
page picture price sheets $1 (refund- 
able). Galaxy, Box 1202, Akron, OH 
44309. (Also, Red Devil & Messinger 
Products.) 


HALCON COMMUNICATIONS 
Wholesale only: Cobra, Uniden, Midland, 
Galaxy, CTE, Super Star, Kenwood, 
Yaesu, Icom. Free catalog, Free call 1- 
800-683-6999. 


MUSIC & 
ACCESSORIES 


COMPUTER 
HARDWARE 


WE CARRY a variety of cables, switch 
boxes, accessories, and adapters to con- 
nect PCs, printers, Mac’s, networks, 
telecommunications, and audio/video 
equipment. We offer: custom cables, free 
catalogs, and same day shipping on 
most orders. Visit our website at www. 
rogerssystems.com or call 1-800-366- 
0579. 


19” RACKMOUNT ATX PC chassis, 
$169 (with ad). 972-242-8087, www.cti 
-tx.com 


PC CABLES: http://www.cablesusa.com 
100s of hard-to-find new cables and 
parts, pictures, free technical informa- 
tion. Low prices, RS232, SCSI, key- 
board, network, VGA, Cat-5, USB, 
Firewire, fast secure online ordering & 
browsing. 954-418-0817. 


DEC EQUIPMENT WANTEDI!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


366MHz Pili system with intel 
CELERON/A 128K cache MMX CPU, 
4.3 gigabyte hard drive, 44X CD-ROM, 
1.44 floppy, 32 megabytes SDIMM mem- 
ory, 8MB AGP 3D video, 56K 
modem/Voice/fax, 32 voice 3D sound, 
360 watt speakers, multimedia keyboard, 
Internet mouse, ATX case, 2 year parts 
and labor warranty. Only $499! Installed 
FULL versions WINS5B $49, WIN98 $99, 
order and find latest prices at 847-657- 
1160 or www.sav eware.com 


NewComputer.com! OVER 50,000 
hardware and software products. Orders 
over $500 shipped free. Our unique prod- 
uct categories and search features let 
you quickly locate the item you're looking 
for. The next time you need computer 
equipment, try NewComputer.com 


a 


366MHz INTEL CELERON/A 128K 
cache CPU and Pentium Il mother- 
board combo deal, AGP 3D 8MB video, 
3D 32 voice digital sound, 1 floppy port, 
2 UDMA 66 IDE ports, 56K 
modem/FAX/voicemail, 3 168 pin 
DIMM/SDIMM sockets, 2 serial, 1 paral- 
lel, 2 USB, PS/2, infrared ports, ATX or 
normal power, 2 year warranty, only 
$179. Order and find latest prices at 847- 
657-1160 or www.saveware.com 


EVERYTHING NEW _ wi/warranty! 
Motherboards 400MHz $165, CPUs $5, 
monitors 15" $125. Pentium systems 
from $195. Modems, multimedia kits, 
scanners, 2.5 gigabytes hard drive $65. 
Call 714-778-0450. E-Mail: cci@surf 
side.net 


486 COMPUTERS $99. Motherboards 
$20, 1.44/1.2 floppies, speakers $10. 
Call 714-778-0450. 


CRTs CHEAP. Buy direct from the 
manufacturer. Save money. Mfg. all CRT 
types since 1950. 3 year warranty. Reg- 
Res 19” tubes $75; 25° $100; hi-res 13” 
tubes from $80. We specialize in hi-res- 
olution video/computer CRTs. T.M.C. 
215-226-0749/215-223-0388. 


COLORADO BACKUP tape drives, $35; 

notebook floppies, $45; bar code scan- 

ners, $45; thermal wire strippers, $25; 

microscopes, $135. http://downtown. 

i oa 334-889- 
7. 


NEW HARDWARE & software, RETAIL: 
$1,295, purchase at HALF-PRICE. 
Contact: kenweger@jps.net The com- 
plete Internet solution for small business. 
Web server for web hosting and Internet 
access. Easy-to-use software to build a 
web site. Internet access and E-Mail for a 
small office. Complete e-commerce solu- 
tion for selling products over the Internet. 
For more information: 
www.encanto.com 


181 CHANNEL cable ready computer 
TV card with capture and remote con- 
trol $69. USB port 644x484 pixels 
color camera $69. 847-657-1160 or 
www.saveware.com 


SONY PLAYSTATION GAME 
ENHANCER, mod-chip function plays 
backup COPY of CD. Simply plug the 
enhancer in back of playstation! Skips 
both Sony Logos and uses many cheat 
codes on bootup! Memory management 
function, view video/movie files from CD, 
$29. Quantity prices available. 480 block 
memory card $39. 847-657-1160 or 
www.saveware.com 


LOW-COST 12-BIT A/D KITS. $59 LPT: 
Analog! PC  printer-port interface 
acquires 8 analog signals. Also features 
two 12-bit D/As, current sources for sen- 
sor excitation and digital I/O lines. 
QuickBasic and VB software included. 1- 
channel A/D only $39. 
http://www.tgn.net/~adnav/ or E-Mail: 
adnav @tgn.net 


COMPUTER 


SOFTWARE 
MICROSOFT OFFICE97 Professional 


Edition. New factory sealed, unopened. 
CD only. WORD, EXCEL, POWER- 
POINT, OUTLOOK, and ACCESS 
included. CD only. ONLY $49.95! FREE 
SHIPPING! Quantity discounts available. 
brucesullivan@ msn.com 


REMOTE CONTROL TV A/B SWITCH 


A/B SWITCH 


CONTROLLED BY ANY TV REMOTE ! 


QuikSwitch solves the big problem with remote A/B switches - the need for a separate A/B 
remote. Thanks to its patented infrared receiver, QuikSwitch gives virtually any TV/VCR/CABLE/ 
SAT remote the power to switch between A & B video sources! Switching is accomplished simply 
by holding down any button on any infrared remote for 2 seconds. A button such as “O" or 
"STOP" is used, one that won't cause unwanted operation of the TV/VCR/etc. Volume control 
adjustments of over 2 seconds may be “pulsed” to avoid accidental A/B switching. QuikSwitch 
has color coded A/B indicators, and runs for a full year on 2 "AA" alkaline batteries (not included). 
No AC outlet required! What's more, QuikSwitch is a top quality RF device, highly immune to 
crosstalk and signal leakage for the best possible TV picture. Time to upgrade that old A/B switch! 


SPECIFICATIONS: 


BANDPASS: 50 to 1000 Mhz CONNECTORS: 3 "F™ type (R.F) 

INSERTION LOSS: 1 dB typical CIRCUITRY: All solid state (no relay) 

VSWR: 1.5 typical AC/DC PASSIVE: No 

INGRESS SHIELDING: >90 dB typical POWER SUPPLY: 3 VDC ("AA"™ x 2) 

A TO B ISOLATION: >90 dB to 300 Mhz BATTERY LIFE: Alkaline 1 yr, Lith 3 yrs 
>75 dB to 550 Mhz SIZE: 5 1/2" x 2 1/2" x 7/8" 
>60 dB to 800 Mhz WEIGHT: 1/2 pound 


Verified to comply with Part 15 of the FCC Rules for use with cable television service. 


Shipping Charges Additional - 30 Day Money Back Guarantee - One Year Warranty 


a MILESTONE PRODUCTS 
4 P.O. Box 30789 ~ Columbus, OH 43230 |EULBCiierelr) 
Kr rr" 1-800-831-0184 


ALFA ELE CTRONICS Visit www. alfaelectronics COM for complete info 


HIGH QUALITY TEST EQUIPMENT 


bar graph, freq, capac., dBm, logic, diode 
DMM-23T ($99.95): 41 digit, true rms, high 
(10pV, 10nA, 10m), hFE, diode, contin. 
DM! ($74.95). AC/DC (V, A), Freq, cont, 
Capac, Induct, Q, hFE, diode, duty cycle 
DMM-122 ($59.95): DC/AC(V,A), Q, hFE, 
capacitance, freq, logic, continuity 
DMM-123 ($44.95): DMM + capacitance, 


Cali 1-800- 526- 2532 for Order and Free Catalog 


20mF, 9 Ranges, 0.1p! 
zero adjustment. 
LCR-24 ($119.95): a 
PF-2000yF, 0.0 
diode test. noe 
LCR-13 19.9: 
O.ijtt-1ORH. O.bpe-1OmnP, tence 
LOMO, © Pector,seril/parllel, 


DC/AC(V,A), Q, hFE, diode, continuity 
DMM-10 ($19.95): 3 digit, DC/AC V, Q, hFE, 


diode, signal output(+3V,-0.5Vsq.,50%duty) 


1c; Sinale eet cet DC Pov ver Supplies _ 
Ut > Short Cireult and 


WINSTEK® 


20 MHz Scope Pte Cursor 


+ 4 analog or 2 digital display | PS-18S0 ($214.95) 18V/SA\ pps y635Gc31,149.95p6v0.5A 


ALFA ELECTRONICS 
P.O. BOX 8089 
PRINCETON. NJ 08543-8089 


Write in 57 on Reader Service Card. 


sation protected 
PS-303 ($159.00) 30V/3A PS-8200 ($179.95) 30V/3A 
PS-305 ($219.95) 30V/SA  PS-8201 ($239.95) 30V/SA 
PS-8112 ($399.95) 60V/SA Digital Volr & Current Display| PS-8103 
PS-1610 ($289.00) I6V/10A PS-8300 ($199.95) 30VGA 
PS-8107 ($399.95) 30V/10A PS-8301 ($259.95) 30V/SA PS-8203 


Triple Output 


TEL: (800)526- 2532 / (609) 897-1135 


E-mail: 


PEE 8 i =| Fa R /COUNTE! t| ELUK CF El SPECIALTY | 
DMM.-895 ($179.00): true ms, AC/DC (V,A), Q, CAP-15 (249.95): 34 digit, 0.19F- 
a i $59.95 


AUDIO/RF/FUNCT. GEN. 


00kH 


Generator + anerant rE io 10Hz- 
ete es 


ee Triple Output 
ralil to double current output 
* (PS-$102 & PS-8103 only) 


BV/SA/OV/SA 


WVBAOV3A 
WOV/SASI0V/SA 


- DC POWER SUPPL! 
Single Output 


voltage, current mo Ae cin 
Voge ean 00 "TEE? and SCP 


FG-8050 ($449.95) Sweep |DM-B0SSG($889.95)5/Adgt 
PS-1830D($214.95)i8V/3A | PPT-1830G(31 499.95) 18V/3A To Osta sottie wiscumet denen nan GPIB 


Call / Write / Fax / Email for FREE “CATALOG 
Visa, MC, AMEX, COD, PO Accepted. OEM Welcome 
1 Year Warranty (2 Years for GW/Instek) 
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FAX: 609-897-0206 
sales@alfaelectronics.com 


Y2K COMPLIANT SOLAR 


This radio is great for emergencies, camping, 
vacation travel, remote living, etc. It does not 
require batteries to operate because it has built 
in nicad rechargeables that can be recharged 
by the sun or a built in hand crank. The sound 
from the built in speaker is good quality and 
has room filling volume. These are blue in 
color and feature a tuning LED, power LED, 
charge switch, built in dynamo crank, built in solar panel, AM/FM Switch, tuning control 
knob, volume control , carry strap, built in extendable antenna and a battery compartment 
for 2AA batteries (not included and not needed—for backup use only). Brand new in retail 
box-nothing else to buy. Makes a great gift for anyone! 


G1539 $29.95 ea. 


50FT ALL-WEATHER MARINE 
POWER CORD 


WE ALSO OFFER OVER 
150 DIFFERENT 


This is the coil head assembly from a small metal ELECTRONIC KITS 


locator. It consists of a 7 1/16" plastic head 
which has a coil assembly inside connected to a 
4 lead + shield flexible insulated cord. Head has 
216” aluminum pole attached by means of a wing 
fut. Sorry, no specs or data available. Removed from new equipment by a manufacturer who only 
wanted the metal locator main circuit board and case. 

G1543. $6.00 ea. 

AB MOD POT® 

High quality Allen Bradley Mod Pots® with standard panel mount 3/8" 
» | bushing and panel mount nut. Features screwdriver, adjust shaft and gold 
) plated pins for hookup. AB part # 70MINO24S 

Model 70MINO24S103U (10K) G1544 $1.00 ea. 
Model 70MINO24S104A (100K) G1545 $1.00 ea. 


SCHAFFNER FN2080-12-06 


FLECTROME 
COLLIN ES 


PO Box f 5408 


Scottsdale, AZ 85261 


http://www.goldmine-elec.com 


NOTE: All items subject to prior sale; All prices expire 11-01-99 
For Phone Orders Call: 800-445-0697 
or Fax Your Orders to: (602) 661-8259 
For a Free Catalog Call: (602) 451-7454 


hae 


on one end and 3 prong female on other. Brand new! 
G1540 = $15.95 ea. 


SMALL 12VDC 10AMP RELAY 


new high quality. 
G1541 $1.95 ea. 


DELUXE EQUIPMENT HANDLE 
Small blue insulated grip equipment pull handle. Features a 
1/4" Dia. metal stud to mount onto your equipment. Total length 
is aproximately 2 1/4". Brand new, very high quality! 


G1542 = $2.00 ea. 


CAM & MOTION SW/HW: Z-trace, PCB 
toolpath. Plotcam motion control, step 
drivers. www.megabits.net/ddt MSG/ 
FAX 407-452-7197, 407-459-2729. 
Heater@ megabits.net 


LIQUIDATION WIN 95/98, Office suites 
$10-69. Windows tutorials $5, grabbag 
10 compact disks $10. Computer books 
60% off list. 714-778-0450. 


GCODE95 FOR Windows 95/98/NT. 
Reads AutoCad DXF files and converts 
data to GcodeMcode RS274. Writes DXF 
files or ASCII. RS 232 serial connection 
to machine tool. Full function editor and 
3D graphing. For milling, turning, flame- 
cutting, etc., easy to customize for 
almost any machine. Download a free 
trial copy. http://members.aol.com/and 
rewc119/index.htm E-Mail: 
andrewc119@aol.com 


FORBIDDEN SUBJECTS? hacking CD- 
ROM $12 postpaid. Free trubbleware 
diskette catalog. Amazing subject matter. 
No commercial or shareware here, just 
lots of technical fun! Peregrine 
Dynamics, 720 Portage Tri., Cuyahoga 
Falls, OH 44221-3035. 


High quality 3 conductor grounded 14 gauge heavy duty 
blue power cord made by West Marine Dockmates™. Re- 
pels moisture, is abrasion resistant and resists deterioration 
from the sun. Flexible high quality power cord for all dock-side 
power needs is rated AWG 14/3 SJTW-A 15amp 125V. Has 3 prong male 


Small 12VDC relay by MSD Inc. features SPST 10amp 250VAC 
contacts. Size only 3/4" L x 3/8" H x 15/32" W. Sealed case. Brand 


LINE FILTER 


61546 r $3.49 ea. 


High quality heavy duty EMI filter is rated 110/250VAC 50- 
60HZ@12Amps. Brand new. Size 5 1/8" x 23/16" x 1 3/4 


Visa and personai cl 


Perfect for 


(gold color 
1/4" Thick. 


G1547 


G1548 = $1.50 ea. 


GIANT T03 HEAT SINK 
transmitters or power supplies. Made of solid anodized 


Brand new! 


This 11/16" Dia 0.0. with 3/16" Dia. 1,0. Super Magnet is only 1/16" thick 
| yet is very powerful for its size. Worth much more than our price! 


Forei gn cak log t equest: send $5.00 


Minimum Order: $10 (plus min. $5 Shipping and Handling). We ye nceok MasterCard, 


OCKS, 
outside the U.S. Minimoni Foreign Order Amount: 


it 
0 


ks on orders 
lus a minimum $10 S&H) 


however, we cannot a 


fois an 


high power audio amplifiers and high power 


) aluminum. Size is 8" Long x 4 3/4" Wide x 1 
Predrilied for 6 T03 metal case semiconductors. 


$10.00ea, 


Write in 58 on Reader Service Card. 


FREE IBM DISK CATALOG of quality 
Shareware and CD-ROMs. MOM ‘N’ 
POP’S SOFTWARE <ASP>, PO Box 
15003-N, Springhill, FL 34609-0111. 
352-688-9108. momnpop @gate.net 


COMPUTER EQUIPMENT 


WANTED 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-331 1/540-382-2935). 


WANTED: HPIS5C calculators. Will pay. 
Call Hugh Adams 850-864-2414. 


WANTED: TERMINALS + PRINTERS: 
DEC, Wyse, IBM, ADDS, Okidata, Data 
South, Epson, C.ITOH, etc. Call for quote 
on any surplus computer equipment. Call 
Jeremy, 603-673-8077. 


HP CALCULATORS wanted: models 10, 
70, calculator watch, others for private 
collection. Cash paid. Bob Morrow, 765- 
855-2348, rkmorrow@aol.com 


DEC EQUIPMENT WANTEDI!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


TEST EQUIPMENT 


POWER SUPPLIES: EMI TCR 10S90, 
$200; EMI TCR 150S7, $250; EMI TCR 
40S25, $250; Fluke 4216A, $150; Fluke 
4265A, $200; Fluke 4265A/GPIB, $250; 
HP 6186C, $300; HP 6265B, $150; HP 
6267A, $250; HP 6268B $450; HP 
6274B, $550; HP 6299A, $100; HP 
651B, $85; HP 6521A, $500; Lambda 
LK351FM, $250; Lambda LK362, $350; 
Sorenson SRL60-35, $400. All with 30- 
day warranty, 10-day insp. Coppes 

Enterprises, 520-749-8471, FAX 520- 
760-7780. 


i! DELCO AUTO SPEAKER 

Made for use in many cars, this speaker features a built in 220uF 25V 
bipotar capacitor to allow a certain frequency range to pass into the 
speaker (can be bypassed if desired), Features a 2 3/8" ceramic 
magnet and a 4" x 6" frame. Impedance 4 . Brand new with dust 
cover. Sorry, power rating unknown 


PP G1549 $2.00 ea. 


With your order you'll receive a 
FREE catalog, and if you men- 
tion this Ad, you'll receive a 
FREE bag of 10 assorted LEDs. 
(One free bag of LEDs per order, offer 
expires 11-01-99) 


MORE INEXPENSIVE NEW 
ARRIVALS. HP 8656A, $500; HP 
8447D/010, $550; TEK PS2520G, $500; 
HP 8447A, $250; HP 436A, $500; H 
85046A, $2,250; HP 54600B, ‘$1 ,800; HP 
853A/8558B, $2,000; HP 
141T/8552B/8553B, $1,000; HP 8444A, 
$250; CAL INSTR '501TC W/849 osc, 
$1,500; BOONTON 92B; $350; HP 
86603A, $875; HP 54201A, $900; HP 
5370A, $350; HP 5345A, $200; FLU 
2175A, $100; FLU 1953A, $100; WAV 
1038, $500; HP 3400A, $100; HP 5340A, 
$500; HP 3580A, $500; HP 16510B, 
$100; EFRATOM BALL M-100 (NEW), 
$1,500; EIP 351D, $500; ETC., ETC., 
ETC. TRU CAL INT'L, ISO 9002 & A2LA 
ACCREDITED CALIBRATION LABORA- 
TORY. CALL 1-800-681-5540 OR 630- 
238-8100 FAX: 630-238-8101. E-MAIL: 
trucal@ aol.com 


TEK #TMS500: AM502, $100; 
AM502/A6302, $650; DC503A, $100; 
DC504, $75; DC509, $100; FG5010, 
$500; PG501, $50; SC502, $200; 
TM5006, $300; TM501, $50; TM503, 
$65; TM504, $75; TM506, $85; TM515, 
$85. All with 30-day warranty, 10-day 
insp. Coppes Enterprises, 520-749- 
8471, FAX 520-760-7780. 


Converters * Remotes * Converters * Remotes »% Converters * Remotes 


Modern Communications ° (405) 691-0594 7 « rax 


Parts, Parts, Parts 


Converters: 

Panasonic: TZPC-175 

Panasonic: TZPC-145 

Centurion CF-3000 (NEW) 
True 99 Channel 


S/A: 175, 475 .. 
S/A: 8600 Display 
Panasonic: 170, 175 


Converters 


Pioneer (ALL) 
Tocom 5503-VIP .. 
4-in-1 Universal 
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PIC16C622 
PIC16C54RC/P 
PIC16C56RC/P 
Micro 68H705C8P 


4 MHz (3 pins) 
Crystal: 117, 119 
18 pin IC Socket 


4 MHz (Resonator 2 pins) 


10+ 50+ 100+ 
$3.15 $2.95 $2.75 
$2.15 $1.95 $1.75 
$2.15 $1.95 $1.75 
$6.50 $6.15 $5.95 
$0.45 $0.40 $0.35 
$0.45 $0.40 $0.35 
$3.75 $3.50 $3.25 
$0.15 $0.12 $0.10 


$9}0WI0Y 


Toggle Switch on/on $0.95 $0.85 $0.75 


Call for Larger Quantity Quotes 
Converters * Remotes * Converters * Remotes % Converters * Remotes 


Write in 59 on Reader Service Card. 


INEXPENSIVE NEW ARRIVALS (MOST 
UNITS LOOK NEW AND WERE 
RECENTLY CALIBRATED). HP 8901B, 
$1,000; HP 8903B, $1,500; HP 8901A, 
$750; HP 8903A $750; HP 8590D, 
$4,500; HP 8657A, $2,000; HP 8657D 
WITH Hi STAB & DQPSK IQ MODULA- 
TOR, $3,000; HP 3852A, $750; HP 
44705A, $300; HP 44725A, $300; 
Boyes 6071A, $1,250; HP 6034L, $500; 

P 6002A, $500; HP 4191A, $9,000; ENI 
BOSL, $1,300; MARCONI 2955A, $2,500; 
MARCONI 2955, $1,500; HP 8175A, 
,900; HP 8496H, 


MODELS PRICED MORE THAN 50% 
OFF COMPETITOR'S PRICES. TRU 
CAL INTL, ISO 9002 & A2LA ACCRED- 
ITED CALIBRATION LABORATORY. tru- 
cal@aol.com Toll free# 1-800-681-5540, 
phone# 630-238-8100, fax# 630-238- 
8101. ASK ABOUT OUR BRAND NEW 
HANDHELD 3-1/2 DIGIT KEITHLEY 
DMMs FOR $50. 


INSTRUMENT REPAIR Labs. Excess 
equipment for sale. Tektronix 7834 ana- 
scope mainframe, $600; Tektronix 
nn scope mainframe scra 
parts, $200 ; Tektronix 7A15A 1 ch. ampli- 
$100; Tektronix 7A18 dual trace 
amplifier, $100; Tektronix 7A18N dual 
trace amplifier, $75; Tektronix 7A19 
amplifier plug-in, $250; Tektronix 7A24 
dual trace amplifier, $100; Tektronix 
7A26 dual trace amplifier, $150; 
Tektronix 7B53A dual time base, $150 
Tektronix 7B85 delayed time base, $75; 
Tektronix 7B92A dual time base, $200: 
Tektronix 7D11 digital delay, $50; 
Tektronix C4 scope camera, renee 
Tektronix C28 scope camera, $150; 
Tektronix C53 scope camera, , 
Tektronix C59 scope camera, 
Tektronix CSC scope camera, 
Tektronix wavewriter analog waveform 
editor, $100. sales@calibration.com 
http://Awww.calibration.com phone: 303- 
469-5335 fax: 303-469-5336. Used list- 
ings web page: http://www.calibration. 
convsale/index.htm! 


HEWLETT PACKARD 141T, $300; 141T 
w/8552B, 8553B, $850; 141T w/8552B, 


$175; * 33306/3571A, $650; 33320H, 
$200; 33322H, $200; 3400A, $85; 350D, 
$35; 350D, $35; S55E, $50; 355F, $50; 
3575A, $300; 423A, $75; 4260A, $200; 
435B/scales, $250; 436A, ; 436A 
wicable & 8484A, $750; 436A/022, $550; 
456A, $100; 5006A, $200; 5257A, $75; 
5300A/5302A, Mote 5314A, $150; 
5315B, $300; 5326A, $50; 5328A/11/96, 
$150; 5335A, $350; 5335A/10/20, $500; 
53424/1/3/11, meee 5345A/011/5354A, 
$300; 5370A opt 1, $500; 5383A, $200; 
54100A ecce, $1,250; 54201D, $650; 
59401A, $75; 8660C with opts 1, 5, 100, 
86603A, 86633B, $1,750; 911A, $50. All 


with warranty, 10-day inspection. 
Coppes Enterprises, 520-749-8471, 
FAX 520-760-7780. 


FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip- 
ment. Free estimates. We buy, sell and 
trade all makes of test equipment. Visa 
and MasterCard accepted. Check out our 
inventory and jals at WWW.FEIT- 
EK.COM 2752 Walton Road, St. Louis, 
MO 63114, 314-423-1770. 


TEKTRONIX OSCILLOSCOPES: 2235, 
$400; 2246A, $600; 434, $125; 454, 
$125; 454 w/cover, $175; 465M, $250; 
466/DM44, $300; 7603/2-7A18/7B53A, 
$200; 7603/2-7A26/7B53A, $225; 
7633R/2-7A26/7B53A, $250; 
7834/7A19/7A26/7B85/7B80, $450; 
7934, $400; 7904A, $300; 
7904/7A19/7A26/7B53A/7B92A, $500; 
7A18A, $40; 7A18, $35; 7A29, $150; 
7B10, $125; 7B15, $125; 7B53A new-in- 
box w/manual, $75; P6019 probe kit 
w/134 amp & pwr supply, $150; P6021 
probe kit w/134 amp & pwr supply, $150; 
P6021 probe $75; P6201 kit, $250; 
Ang ae pod =. All with 30-day war- 
ranty, 1 peo mmres | rises, 
0749-8471. ‘AX 520-760-77 


PIC’n Books 


LEARN ABOUT PIC MICROCONTROLLERS 
EASY PIC'n - Beginner 
PIC’n Up The Pace - Intermediate sss.95 


$29.95 


NEW! 


$34.95 


PIC’n Techniques - Intermediate 


PICs 
* Timer 1, timer 2 and the capture/compare/PWM (CCP) module 
* Talking to a PIC with a PC using a terminal program 
+ Test equipment and data logger experiments 


See Table Of Contents: http://www.sq-1.com 
Secure Online Ordering is Availabie 


+ $4 s/h in US for 1 book, $5 for 2 books, $6 for 3 books 
VISA, MC, AMEX, MO, Check 
CA residents please add 7.25% CA sales tax 
PIC and MPLAB are trademarks of Microchip Technology inc. 


SQUARE [1] | ascromes 


P.O. Box 501, 


Kelseyville, CA 95451 
Voice (707) 279-8881 FAX (707) 279-6883 
hitp7Awww.sq-1.com 
-Mail sqone@pacii 


TELEPHONE LISTENING 
DEVICE WITH 
12 HR. RECORDER 


- - $97.90 


eri 
ane 
frill pn 


Record telephone conversations in your office or home. Starts automati- 
cally when phone is answered, records both sides of phone conversa- 
tion. Recorder stops when phone is hung up. $99.95 + $7 shipping. For 
telehone listening device separately $19.95 + $2 ship. 


For comprehensive 50 page catalog of Micro Video, VHF transmit- 
ters, Surveillance, and Counter-surveillance and much more! Send $3.00 
Call 407-725-1000 


USI CORP 


P.O. Box N2052 Melbourne,FL 32902 
COD’S OK 


Write In 60 on Reader Service Card. 


DESOLDERING EQUIPMENT: Pace 
MBT250 PPS85 base, $350, MBT220, 
$700; hot air reflow, $600; hot tweezer, 
$50; ultrasonic cleaner $100; hot plate, 
$100; heat gun, $40; solder pot w/read- 
out, $175; hot air pencil, $200. Solder 
stations: Weller C2000, $100, 
EC2000, $100, EC2002M2 new, $225; 
WTCP w/nu modified Ungar trouble free 
heater, $50. Trade, repair, buy, 310-515- 
2058. 


ENGINEER TESTED: Spectrum analyz- 
ers, frequency counters, frequency stan- 


Weller WCC100- Electronically 
controlled station, temperature 
adjustable from 350°F-850°F, 
Zero voltage circuit- oe for 
sensitive pn aa 


dards, meters, scopes, generators, curve 
tracers, and more. VISA, MASTER- 
CARD, AMEX. “Performance tested.” 
NIST calibrated. Warranteed. New & 
used. Gary N6ZD. HTTP://TECH-SER 
VICES.COM 831-385-7519. 


HP 4815A Z-meter: Expert restoration or 
verification to HP/QA factory specs. 
Former HP tech/supv, tel 908-852-7989 
or E-Mail: GeoSA4815@compuser 
ve.com Webpage: http://ourworld.com 
puserve.com/homepages/GeoSA4815 


FOR THE BEST 


PRICES ON PROFESSIONAL TOOLS, 
CALL ELECTRO-TOOL 


nlatt _ Case — Deluxe Polypropylene. Chemical 

Resistant. Tools by CooperTools and others. 800T Case, 
complete with tools ... 
800T Case Only... 


$419.95 
$121.80 


PALATE - Case - Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 

tools . . . $223.00 
660ZT Case Only... 
Optional Sperry meter #DM6510 as shown . . . $65.00 


$59.45 


# 


i 
OvntiVISOR — Superior 
magnification, Optical Glass 
Prismatic lenses (not plastic). 


Watt Select cat ) magnifica- 


GoldStar — 20 MHz Dual Trace Oscilloscope OS- 
9020A-Large 6” rectangular, high sensitivity: 1mV/div, high 
accuracy: +3%, stable, low-drift design, 8 divisions of dis- 
played dynamic range and accurate, distortion-free wave- 
form measurements . . . $372.00 


Electro Tool, Inc. 

9103 Gillman, Livonia, MI 48150 

Customer Service: (734) 422-1221 
ORDERS ONLY: 1 { 


800) 772-3455 
AX: (734) 422-3432 


AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $255 or less. 
We also handle 478As and many others. 
Call or fax for more information. 
Willamette RF, Inc., 541-754-7226, FAX 
541-753-4629. 


EMI EQUIPMENT: Tektronix spectrum 
analyzer 2755P programmable, GPIB 
10KHz to 22GHz. HP 8447D amplifier .1 
to 1300MHz, HP plotter 7479A GPIB, HP 
printer GPIB, Biconnical antenna, log 
periodic antenna, Robert's antenna set, 
LISNs, ESD simulator, surveillance 
receiver 1.6GHz to 10GHz with anten- 
nas. Much more including RF cables, 
adapters, and etc. Please call and ask for 
Bob at 925-449-3961. 


“Tools American Made.” 
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TEST EQUIPMENT: Tektronix: scopes 
7904 500MHz, 7912AD 500MHz, plug-in 
7A16, 7B90, 7B80, 7B85, 7A24. 
Spectrum wa er 2755P programm- 
able, GPIB 10KHz to 22GHz tracking 
generator TR501. Hewlett Packard: spec- 
trum analyzer 3582A, swept amplitude 
analyzer 8755, 8750 storage normalizer, 
(3) 11664A detectors, 182T mainframe, 
1007A cart. amplifiers, 8447D 1-1 .3GHz 
+26dBm 8447A .1-400MHz +20dB 465A 
20/40dB, 467A power amp, 493A 4- 
8GHz, 489A 1-2GHz, 8616A 1.8-4.5GHz 
230B 10-500MHz sweep oscillator 
8620B, 86220A 10-1300MHz, 86250A 8- 
12.4GHz. Much more including 
supplies, electronic loads, and etc. 
rg call and ask for Bob at 925-449- 
961. 


KENTRONIX TEST EQUIPMENT SPE- 
CIALS. Check our WEB site at 
http://Awww.kentronix.com for monthly 
specials. We are also looking to buy test 
equipment, coaxial and waveguide com- 
ponents, manuals, etc. Contact Brian at 
732-681-3229 or FAX 732-681-3312. E- 
Mail: brian@kentronix.com 


POOR MAN’S Spectrum 
Analyzer/Monitor Receiver Kit. 2 to 1,700 
MHz. Basic kit only $98. Now available 
with switched resolution filters, tracking 
generator and direct cs ype frequency 
readout. Works with ANY scope or IBM 
compatible computer. Send stamped 
envelope for details. Science Workshop, 
Box 310B, Bethpage, NY 11714. 
http://www.science-workshop.com 


DIGITAL VOLTMETERS: Fluke 8050A/ 
hard case/probes, $100; Fluke 
8050A/soft case/probes, $100; Fluke 
8600A/probes, $55; HP 3437A, $75; HP 
3455A, $200; HP 3456A, $300; HP 
3466A, $100; Keithley 616, $500. All with 
30-day warranty, 10-day insp. Coppes 
Enterprises, 520-749-8471, FAX 520- 
760-7780. 


BRUEL & KJAER BUY, SELL, BEST 
PRICES. EXCALIBUR ENGINEERING, 
3198-C AIRPORT LOOP DRIVE, 
COSTA MESA, CA 92626. 714-540- 
0169, FAX 714-540-5417. 


Subscribe to Nuts & Volts Today! 
Call 1-800-783-4624 
and Use Your Visa or MasterCard. 


PROFESSIONAL DESOLDERING with the World's Best 


Transportable, Totally Self-Contained Desoldering Tool 


be breaiy Barve Comer -Van Nuys CA 


The single best ee, of uipment we" ve 
made. ft out other deoniaering tools we've used. 


Paster to wer aad lees rho polievai 


Dick Manning - Dicks Electronics - Hartland WI 414-367-8339 

The ease & sce speed of Grmpoenat resoval greatly increases productive time. 
removal a breeze, even for inexperienced Techs. 

Don Scott - LAV Electronics - Healeah-Miami Lakes FL 

I am a constant user of the SC7000 Desoldering Tool and for quick 

component removal, this unit has no equal. It also comes with excellent 

I am very satisfied and highly recommend it to anyone in 


The SMD kit makes SM 


com su 
the cavicier ield. 


George Hefner - Hefner Electronics - 


board. It has cut my desoldering time by 50% 


Don Cressin - Certified Electronics Service - Ellicott 
We have obtained excellent results with the SC7 


SMD's. 


DEN-ON SC7000Z 


Sale Price 


New Features 


@ Totally Self Contained diaphragm vacuum pump and AC motor for 
high vacuum suction or reversible hot air blow for SMD removal. 
@ 100 Watt Ceramic heater with zero-crossover switching heater 


-Coleridge NE 402-283-4333 
Being a one-men service center, I hesitated to spend the money on a desoldering 
tool , however all that seen 2 when I pong A ruined a $400 computer logic 


bar do clayton high 
inc 
density U/V tuners. It is one of the best purchases we have made x 


oe iy LaRay Electronics - LuRay VA 703-743-5400 
We found that the SC7000 not only saves money vs. wick, but saves valuable 
time in troubleshooting. It allows you to be more accurate in removing 


FREE TRIAL 


Price includes 
stand worth $25.00 
one exten filter and 

two tip cleaners, 


~~ $0-70007 


MSRP $475.00 
Sale Price $395, 00) 


Knoxville 1128 

We have been extremely satisfied 

with the quality and durability of 

ee DEN-ON SC7000 as well as 
th after the sale support. 


Keith Sahs - J & M Electronics 
Omaha NE 402-291-7100 

It's a must tool for my bench. I can 
desolder multiple pin IC’s quickly 
and clean. It will even take up 
large solder amounts on tuner and 
case grounds. 


For More Info 
and 5% Savings Go To 


www.howardelectronics.com/den-on/sc7000zb. html 


New Specifications 


Pump 


¢ Voltage————__—————-AC 100v, 120V, 230V, 50/60 HZ 
# Power Consumption————120W 


control circuit which prevents spikes and leakage currents. 


@ Unique patented long lasting filter cartridge design. 
builds up on easily cleaned baffle, while air flows around the 


outside of baffle. 


@ Totally ESD Safe. The housing contains carbon and the tip is at 
ground potential for complete ESD Protection. 


Howard Electronic Instruments, Inc. 
Kechi, KS 67067 


6222 N. Oliver 
Visa - M/C - 


Solder ¢@ Motor Output 


Diaphragm Type 
12W 


@ Vacuum Attained—————650mm Hg 


¢@ Temperature Range———300° C—500° C (572° F—932° F) 


@ Heater. 


¢ Air Flow Rate———————15 Liter/Minute (Open) 


100W (Ceramic) 


¢@ Control System———————Feed Back Zero Cross-over Type 
@ Net Weight—————_420 Grams 


iscover - American Express - Terms to Qualifying Companys 


30 Day Money Back Total Satisfaction Guarantee - One Year Parts and Labor Warranty 


OWARD 
nc 


Toll Free U.S. and Canada 


ELE Rssrumesy |-8()()-394-1984 
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www.howardelectronics.com 
sales@howardelectronics.com 
mio 316) 744-1993 

316) 744-1994 


TEST EQUIPMENT for sale/wanted 
NEW/USED): RF, Microwave, video and 
iber optic. Cable TV, Broadcast TV, satel- 
lite and related industries. Wavetek, 
Tektronix, Hewlett Packard and other 
manufacturers. Spectrum analyzers, sig- 
nal level meters, sweep systems, TDRs, 
OTDRs, and much more. PTL Test 
Equipment, Inc. Phone 561-747-3647 
FAX 561-575-4635. E-Mail: PTLTE @aol 
.com http://www.PTLTEST.com 


DEC EQUIPMENT WANTED!!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


QUALITY EQUIPMENT SALE: HP 
3488A switch control unit $500 (cards 
available); HP 4140B pA meter, volt- 
age source with HP 16055A $2,000; HP 

A/022 RF power meter with cable 
$925; HP 5343A/1,6,11 26.5GHz 
microwave frequency counter $2,995; 
HP 6033A autoranging power su pply 
(20V, 30A) $900; HP 8112A 50MHz 
pulse generator $3,600; HP 8161A/020 
100MHz dual channel pulse generator 
$2,300; “HP 83522A .01-2.4GHz 8350B 
plug-in $2,500; HP 83570A 18-26.5GHz 
83508 plug-in $3,400; HP 8410C, 8410B 
network analyzer mainframes $575, 400; 
HP 8411A/018, 8411A harmonic fre- 
quency converters $350, 175; HP 
8743B/018, test set $425; Audio 
Precision SWR-122F switcher $600. All 
with warranty, excellent condition. 
Pepper Systems (http://home.earthii 
nknet/~peppersys) 214-353-0257 
(Fax 214-902-9511). E-Mail: pepper 
sys @earthlink.net 


PICMASTER EMULATOR system, new, 
complete, all parts, documentation, 
boxes, w/16C63 probe, MPLAB software, 
registered w/Microchip, $900 obo. 818- 
349-7920. 


EQUIPMENT CLEARANCE. Electronic 
test, avionics test, NDT. Most 8 yrs old+. 
For list, E-Mail: amslsovt@sover.net 
Andrew Smith, AMSL, Vermont, USA 
802-254-9459. 


NEW, FASTER POCKET TESTBENCH, 
tiny, grey portable RS-232 instru- 
ment. Scope, logic. counter, generator 
modes. Oricom Technologies, 303-449- 
6428. www.sni.net/~oricom 


SCIENTIFIC EQUIPMENT: Varian 3700 
gas chromatograph PID, FID detectors, 
gas regulators, strip chart recorder and 
etc. Complete set of manuals. Perken 
Elmer 139 UV-visible spectrophotometer. 
Labco glove box, B&L zoom microscope 
with stand and light. B&L quad micro- 
scope. Binocular viewing, video camera 
port and Polaroid camera port. 10X, 40X, 
and 100X ives. Research illumina- 
tor, Polaroid camera, video camera, 
video monitor and video printer. Much 


more including electrophoresis appara- 
tus, and etc. Please call and ask for Bob 
at 925-449-3961. 


TEST EQUIPMENT: Bird Termaline 8833 
1 KW load, $225; Boonton 4200 w/5E 
sensor, $450; CAL INST. 1503T, $850; 
EIP 371, $650; GenRad 1863, $350; 
Interstate Elect. 860, $400; RFL 5950 
XTAL tester/254/460, $250; TEK 
DA4084, $400; Wavetek 157, $400; 
Wavetek 271, $300; Wavetek 3000, 
$300. All with 30-day warranty, 10-day 
insp. Coppes Enterprises, 520-749- 
8471, FAX 520-760-7780. 


CALIBRATION EQUIPMENT: Boonton 
25A, $200; Boonton 8200 opt S-10, 
$650; Fluke 8840AF, has AC, DC, ohms 
& amps opts, $300; Guildline 9577 7.5 
digit DMM wi/leads, $550; Valhalla 
2720GS opt HSR, $2,000; Eaton 
380K11, 1MHz-4GHz, $2,000; ESI 
1045AS1, $500; 435-K05, $100. All with 
30-day warranty, 10-day insp. Coppes 
Enterprises, 520-749-8471, FAX 520- 
760-7780. 


240x64 dot LCD with built-in conmvaler 

AND 4021ST-EO. Unit is EL back-lit. $59." or 2 for $109." or 

OPTREX. DMF5005 (non back-lit) $49." or 2 for $89." 
ee reat line The built-in controller allows you to do text and graphics. 


Alphanumeric—parallel interface 


$10, ao, SO $15.00 
$7.00  20x4 (ig. char) ....$10.00 
“$10.00 7 ne $10.00 
Sstpscecarpeeeedl OTERO 

5V power required * Built-in C-MOS LCD driver & controller « Easy 


16x1 (ig. char)... 
182 (Ig. char)... 


“microprocessor” 
interface * 98 ASCIi character generator + Certain models are backiit, call for more info. 
ae rm nr meme 


Graphics and alphanumeric—serial interface 


aasus“itvecienaaeet TTL 
Comes with pinout. 12V ot 14 Amp input * Horizontal frequency 15khz. * Ability to do 40 ond 80 column. 
5 inch Amber $25.00 * 7 inch Amber $25.00 
9 inch Amber or Green $25.00 


5”” COLOR MONITOR $39. 

© Ft Focaploe * 320 200 Dot Resohiion © CGA & Hercules 

*12¥OC Open + 15751 Horsf.» Vat Fg 
ame nea * Stondord nerfoce Connector * 9 Coil i 


Encased Spread Spectrum RF Modem $99°° 
The ProxLink Radio Module is a smal! communicapon device which replaces cables between RS- 


eon Sesto Sebxi28 
Panasonic } 256x128 


COUNTER-SURVEILLANCE=$250 HRI 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? 
Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 


SURVEILLANCE-COUNTERSURVEIL- 
LANCE: | buy and sell used equipment. 
Steve 410-879-4035. 


CONVERTS PC MONITOR to SECURE 
TY MONITOR. The VGA-801 accepts 
Standard NTSC or PAL inputs for display 
on any existing VGA/SVGA computer 
monitor. Small compact size, 4-1/2" x 2- 
1/2” x 3/4”. Over 600 lines of resolution, 
twice that of standard TV monitor! High 
quality audio output feeds speakers 
directly. Excellent grey-scale conversion; 
works well with B/W inputs. Power supply 
included; $69 each. Dealers welcome. 
MATCO, Inc., 1-800-719-9605; Fax 847- 
619-0852; E-Mail: sales@mat-co.com 
Website: www.mat-co.com 


SALE! PS 102: Built-in pin hole CCD, 
lens size: 3.6mm. 5-1/2" (D) x 1.7” (H). 
$79 @ 5 pes., $72 @ 10 pcs. Distributors 
welcome. Matco, Inc., 1-800-719-9605 
Fax: 630-350-9546. E-Mail: nsales @ mat- 
co.com Web site www.mat-co.com 


module's non-volatile memory by host PC to provide compatibility and avoid overlapping » 
Configuration changes are supported by menu driven, on-board software, Commoal, 

Ecnulation software and wansfer protocols can be used for configuring 

data between ProxLinks require only 6-9 VDC (350 mA), RS-232 (9 pin sub - D) 
interface, and 2a ebm ke cedagraderaciatedlinonr hy daa ase 
schematics and application details available. These are 100 Mw power, 


4I1NCH LCD MONITOR s49°° 
Compact (4.4" x 3.8" x 1.4") TFT active matrix LCD color monitor including fluorescent 
backlight. Analog RGB and composite sync input with switchable horizontal / vertical 
viewing. Low power consumption and Jong life backlight make it ideal for security and door 
phone use. Single 8 VDC supply and good resolution allow mobile operations or use with 
laptops. Standard ribbon cable - Molex connector interface. Complete specifications included. 


Write in 62 on Reader Service Card. 


CONSUMERTRONICS 120+ exciting 
manuals: Electronics, computers, 
Internet, phones, energy, radionics, 
financial (including stocks), crime-fight- 
ing, security, survival, phenomena, SPE- 
CIAL PROJECTS. Catalog $3. PO Box 
23097, Albuquerque, NM _ 87192. 
www.tsc-global.com 


SONY Miniature Color LCD (LcxoossKks) $2922 
+ L4.CM (0.55 inch) Diagonal Full Color Display + Bailt In Horizontal and Vertical Drivers + Delta 
Dot Pattern for High Picture Quality - 537 dots (H) x 222 dots (V) Compatible with NTSC & PAL 
Format and Sync Inputs» 12 VDC Operation with -1 to +17 V RGB Signal and Driver Input Voltage 
* Excellent Display for Virtual Reality Projects, Viewfinders, and Miniature Test Equipment 
Displays * Pin Outs and Specification Included + Unit Requires Clock, Synchronization and Video 


NTSC COMPOSITE 
4” LCD MONITOR $69° 


SPECIAL! IC 113: PIR motion detector 
with audio! W/ NO/NC alarm output. 
CCD camera with audio can be turned 
on by detector. 5-1/4” (L) x 2-3/4" (W) x 2” 
(D). $89 @ 5 pes., $82 @ 10 pcs. Matco, 
Inc. 1-800-719-9605 Fax: 630-350-9546. 
E-Mail: nsales@mat-co.com Web site 
www.mat-co.com 


Daye 


SEXTANT 
Aircraft or marine navigation. No 
case. AS-IS 


SINGER CSM-1 
COMMUNICATIONS 
SERVICE MONITOR 


Functions: : manual or auto. 


$395 


2mV to 2mvV. Ai 
$295 


TELEGRAPH 


KEYER 
Unique item for ff 
military collectors. 
J37 telegraph oT 
new in original 
government package. 


$49.95 


Write in 61 on Reader Service Card. 


WEATHERPROOF ENCLOSURE for 
board cameras, fits all 30-42mm 
color/back & white cameras, $59. Matco, 
Inc., Schaumburg, IL 1-800-719-9605 
Fax: 630-350-9546. E-Mail: nsales @ mat- 
co.com Web site www.mat-co.com 


B/W BOARD c camera wae, $49 @ 
qty 10, 1.27" x 1.27". Enclosure available 
for $10. Matco, Inc., 1-800-719-9605 
Fax: 630-350-9546. E-Mail: nsales@ 
mat-co.com Web site www.mat-co.com 


13406 Saticoy Street 
North Hollywood, CA 91605 


Masterjoat? 
800-235-6222 


818-787-3334 - F-818-787-4732 
HTTP://WWW.Davilyn.com/Electronics 


|| MORGAN DATA 
SYSTEMS 
|| MODEL 8609 


Constant voltage or current 

power supply voltage range: 

0 to 50 volts. Current range: 

0 to 1.5A. Readout: 3 digit 

with 0.1 volt and 1mA current resolution. 
Regulation: linear; input voltage: 115V/220V. 


Adjstmens: voltage and current has remote con- 
adjustment capably NEW. Price: $95 


SUPPLY 
Front e! volta 
and cuvent mene. 
Con-vection-cooled, 


no blower. Voltage [ame i 
adjustable from Y to 60 VOC at a maximum 


current of 4A. Regulation 0.015% or imV. Line or 


load. Series/parallel ration. Remote 
ble by volta ap iia 


or resistance. Less than 2d0p0 AMS RMS 
oe Constant current/constant current. 
NEW LOWER PRICE: $295 


Nuts & Volts Magazine/Sertemser 1999 37 


B/W 430 LINE CCD CAMERA with 
optional black low-profile swivel 
adjustable enclosure. Pin hole or Std. 
lens type. 6, 8, and 12mm lens are avail- 
able. 1/3” CCD, 3.6mm/F2.0 lens includ- 
ed; 9-14 VDC, 0.08 lux, IR sensitive; 
1.27” x 1.27” x 0.5"D pinhole or 1” deep 
standard. Price @ 10 pes., $44 each. 
Enclosure: $8; optional lens: $18. 
Dealers welcome. MATCO, Inc. 1-800- 
719-9605. Fax 847-619-0852. E-Mail: 
sales@mat-co.com Website: www.mat- 
co.com 


STOP THEM from listening in or record- 
ing your telephone conversations with 
the TELEPRIVACY-PLUS. Send $49 to 
Vakis, 1402 Pine Ave., Niagara Falls, NY 
14301. 


JONES MODEL 1600-1 


ipped couplings, 
Model 1600-7 RPM scale 0-11,000 RPM w/acces- 
sories. 


New $35/ea. or 2 for $50 


V to TV inierna 


za M, pul 
BE 
BUY. ess 


AS-1004, FCC re tad 2.4GHz trans- 
mitter & receiver with audio! Capable 
handling total of 4 wireless cameras, 
range: >300’. Built-in camera, 400 TV 
line. $189 a pair @ 5 pcs., $179 @ 10 
pes. Additional camera $119 @ 10 pcs. 
Matco, Inc. 1-800-719-9605 Fax: 630- 
350-9546. E-Mail: nsales@mat-co.com 
Web site www.mat-co.com 


World’s Smallest 
TV Transmitters 


you can hide under 
quarter and only as thick ata stack of four pennies: thef's a 
nickel in the picture! Transmits color or B&W with fantastic quality 
~ almost like a direct wired connection to any TV tuned to cable 
channel 59. Crystal controlled for no prs soot Grift with perfor- 
mance that equals law enforcement that cost hundreds 
more! Basic 20 mW model transmits up to 300’ while the high 
oe ee ee to 1/4 mile. Audio units include sound 
using a sensitive @ that will hear a whisper 15 feet 
sei Gaia ai on 8 Voll Srik Racks fn hee te) COD ea 
of our cameras have been tested to mate perfectly with our 
Cubes and work great. Fully assembled - just hook-up power and 
you're on the air! 


} Top quality Japanese Class ‘A CCD 
==) array, over 440 line line resolution, not 
Sate aie anaeetiek uk Cine on auie her cain Don't 
be fooled by the cheap CMOS single chip cameras which have 
1/2 the resolution, 1/4 the light sensitivity and draw over twice the 
current! The black & white models are also super |R (Infra-Red) 
sensitive, Add our invisible to the eye, 1R-1 illuminator kit to see 
in the dark! Color camera has Auto gain, white balance, Back 
Light Compensation and DSP! A with Wide-angle (80°) or 
spe Pr se rs Run on 9 VDC, standard 1 volt p-p 
Use our transmitters for wireless transmission to TV set, or 
add our IB-1 Interface board kit for audio sound pick-up and super 
easy direct wire hook-up to any Video monitor, VCR or TV with 
AN input. Fully assembled, Hip in agg 
CCDWA-2, B&W CCD Camera, wide-angle len 
CCDPH-2, B&W CCD Camera, slim ft pr-hole ens 
CCDCC-1, Color CCD Camera, wide-angle lens 
IR-1, IR illuminator Kit for B&W cameras. ‘ 
«$14.95 


Mini Radio Receivers 


yn pee tuning into aircraft a hun- 
miles away, the local police/fire depart- 
ment, ham operators, or how about Radio 
Moscow or the BBC in London? Now ima 


pn yay os meer 

assembly, run on 9 volt battery, al fave sah except shat. 
wave and FM broadcast which has lay ett en 
snazzy matching case and knob set for that smart ma 
AR-1, Airband 108-136 MHz Kit 

“ne phat lst lathe ar 


FR-220, 220 MHz FM Ham Band Kit 
rt, rote Mid mnbet 


$34.95 
$29.95 
$14.95 


Gosh, these babies are tiny - that's a 

cobra mange be apse 
i's best for you. FM-5 is the smallest 

tunable FM transmitter in the world, ee 


- Sort exes Oot are FM-4 is larger, 
more powerful, runs on 5-12 volts, goes up to a mile. FM4,5 oper- 
ate in standard FM band 88-108 MHz. FM.-6 is crystal controlled in 
2 meter ham band, 146,535 MHz, 
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ALL NEW: THE COVERT CATALOG 
2000. The MASTER LIST of information 
suppliers, specialized newsletters, OEM 
lock picks, reverse engineers, spy shops, 
alternate IDs, program crackers, and 
more. Locate impossible equipment, 
shop where the smart guys shop. 
Provides hundreds of addresses, sample 
pages, catalog prices and recommenda- 
tions that will save you money on every- 
thing from break-in books to unde- 
tectable bugs. Catalog #COVCAT-2, price 
$34.95 + S&H $6 US, $7 CAN. NY state 
add $3.38 tax. Visa, MC, Discover, 
money orders. Mail: CRB, PO Box 56- 
NV, Commack, NY 11725. Phone: 516- 
543-9169. 


Super Pro FM 
Stereo Transmitter 


Professional synthesized FM 
Stereo station in easy to use, 
handsome cabinet. Most radio 
Stations require a whole equip- 
ment rack to hold all the fea- 
tures we've packed into the 
FM-100. Set freq with Up/Down buttons, big LED display. 
Input low pass filter gives great sound (no more squeals or 
swishing from cheap CD inputs!) Limiters for max ‘punch’ in 
audio - without over mod, LED meters to easily set audio 
levels, built-in mixer with mike, line level inputs. Churches, 
drive-ins, schools, colleges find the FM-100 the answer to 
their transmitting needs, you will too. Great features, great 
price! Kit includes cabinet, whip antenna, 120 VAC supply. 
We also offer a high power export version of the FM-100 
that's fully assembled with one watt of RF power, for miles 
coverage. The export version can only be 

outside the USA, or within the US if accompanied 
by a signed statement that the unit will be exported. 
FM-100, Pro FM Stereo Transmitter Kit ; 

i g $399.95 


| FM Stereo Radio 


Transmitters 


No drift, microprocessor synthesized! 
Excellent audio quality, connect to CD 
player, tape deck or mike mixer and 
fie oe Strapable for high or 
power! Runs on 12 VDC or 120 


. «$129.95 


Lower cost alternative to our high perfor- 

mance transmitters. Great value, tunable 

over FM band, plenty of power and manual 

goes into great detail about antennas, range 

and FCC rules. Handy kit for sending music 
thru house and yard, ideal for school projects too - you'll be 
amazed at the exceptional audio quality! Runs on 9V bat- 
tery or power from 5 to 15 VDC. Add our matching case 
and whip antenna set for a nice ‘pro’ look. 


FM-10A, Tunable FM Stereo Transmitter Kit a 
4.95 
FMAC, 12 Volt DC Wall Plug Adapter ite duse cenaees $9.95 


FM-25, Synthesized FM Stereo Transmitter Kit .. 


Add muscle to your signal, boost power 
up to 1 watt over a freq range of 100 KHz 
sie ly Use as a lab amp for 


“19 


LPA-1WT, Fully Wired LPA with Case 


FM Station 
Broadcast 
Antenna 


is needed. Properly tuned and matched antenna is fully 
PVC enclosed for weather protection and rugged use. Ver- 
tical or horizontal mounting, ‘F' style connector, 5 long. 
TM-100, Tru-Match FM Station Antenna Kit.....sscssss39.99 


AM Radio 
Transmitter 


Operates in standard AM broadcast 

band, set to clear channel in your 

area. AM-25 ‘pro’ version is synthesized for stable, no-drift 
and is setable for high power output where regu- 

lations , typical range of 1-2 miles. Entry-level AM-1 

seclogoneteger ng ar runs FCC maximum 100 mw 

CD py Both accept line-level 

fe ape vers or mike mixers, run on 

te volls DC 10 AM-25 ote SAC power adapter, maich- 

ing case and bottom loaded wire antenna. Entry-level AM-1 

itching case and knob set for a finished, 


COLOR — LOW light CCD pin hole and 
standard lens available, only 1.27” x 
1.27", $109. Sony sensor with audio. 
Matco, Inc., 1-800-719-9605 Fax: 630- 
350-9546. E-Mail: nsales@mat-co.com 
Web site www.mat-co.com 


SEEKING DISTRIBUTORS FOR SECU- 
RITY PRODUCTS. Matco, _Inc., 
Schaumburg, IL 630-350-0299. 
www.mat-co.com 


‘Binocular Special 


Wow, did we nab a deal on 
these first rate binoculars! 
Absolutely identical to a 
famous big name brand here 
in Rochester, NY - but without 
‘their’ name. Well made with 
fully coated optics, super nice 
rubber armored housing over 
hi-alloy aluminum, includes 
lens cloth, neck lan- 
yard and carry case, 4 styles: roof prism 10x25 (10 power, 
25 mm), 10x25 high performance roof prism ruby coated 
objective ei for demanding use in bright sun, 
10x25 high-end BAK-4 lens porro prism ruby coat with Tac- 
Grip housing, and Ultra-View 10x50 porro prism ruby coats. 
First quality, 7 al @ close-out price on the exact same 
units as the ‘Trademarked’ units - paler ies 

BNO-M, 8x21 Mini Monocular ; 


BNO-2, 10x25 TacGrip Ruby Coat Porro Prism. .... 
BNO-6, 10x50 Ultra-View Ruby Coat Porro Prism. . . $69.95 


World’s Smallest 
FM Radios 


Everyone who sees one of these babies 

says they just gotta have one! Super 

cute tiny FM radios have automatic 

scan/search tuning, comfortable ear bud 

earphones and we even include the bat- 

tery. The pager style unit looks like a > 

shrunken pager and even has an LCD clock built-in. You 

will be amazed at the crystal clear amazing sound! That's a 

EME in the picture for size comparison - pretty tiny, huh? 
$11.95 


Decode all that gibberish! This is the 

popular descrambler / scrambler that 

you've read about in ail the Scanner 

and Electronic magazines. Speech 

inversion technology is used, which is 

peasy armen aheceg 

and many police department syst 
Bier leniclis endyine 
lor any use: mike, line level 


build, all complex circuitry contained in new custom 
chip for clear, clean audio. Runs on 9 to 1SVDC. Our 
matching case set adds a professional look to your kit. 
SS-70A, Speech Descrambler/Scrambler Kit $39.95 
CSS, Custom Matching Case and Knob Set 

SS-70AWT, Fully Wi gr bg 

ACI2-5, 12 Volt DC Wall Plug Adapte 


Call for our Free Catalog ! 
www.ramseyelectronics.com 
ees Ebay benGer INC. 


Briar Tol free: 300. U6. 2095 


Sorry, no tech info, or order status at this number 


For Technical Info, Order Status 
Call —— an direct: 716-924-4560 


| DISC@VER 


ORDERING INFO: Satisiaction Guaranteed. Examine for 10 days, if 
not pleased, retum in original form for retund, Add $6.95 for ship- 
ping, handling and insurance. Orders under $20, add $3.00. NY resi- 
dents add 7% sales tax. Sorry, no CODs. Foreign orders, add 20% 
for surface mail or use credit card and specily shipping method. 


Write in 63 on Reader Service Card. 


SATELLITE 


EQUIPMENT 


FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and “4DTV” 
Skyvision, 1010 Frontier Dr., Fergus 
Falls, MN 56537. www.skyvision.com 
Call 1-800-543-3025. 


BEST PRICING on 18" satellite TV sys- 
tems for home and RV. DSS, DISH 
Network programming, multi-room view- 
ing options, accessories. www.sky 
vision.com Call 1-800-543-3025. 


1999 DSS SOFTWARE COOKBOOK 
700+ CD-ROM COLLECTION: 
CLONING, REVERSE-ENGINEERING, 
PPV, ADULT, EMULATORS, DIA- 
GRAMS, SCHEMATICS, PATCHES, 
PLANS, MUCH MORE. (SPECIAL: 1ST 
700 ORDERS GET 700+ ADDITIONAL 
PROGRAMS!) WHOLESALE ONLY $22 
(BUY 2, GET 1 FREE!!!). DSS TEST- 
CARD INFO SOURCE MANUAL $10. 
VISA/MC/AMEX/COD/CHECKS/MO. 
BRINKER ENGINEERING LABS, USA. 
CALL NOW 407-654-9677. 


THE BEST is back to stay. Master code 
recovery. 16c5x, 16c62x, PALS, GALS, 
other microcontrollers, etc. Check out our 
web page at www.acdinc.com for details 
or call 703-764-5361 or write Advanced 
Circuit Designs, Inc., 5765-F Burke 
Centre Parkway, Suite 317, Burke, VA 
22015. 


FREE FLYER on DBS files, hacking, 
hardware info. Smart card socket $5 ea. 
New Atmel 89C52 $10 ea. Bill 1-800- 
879-9657. 


SATELLITE RADIO BOOK AND 
GUIDE. New book covers all Audio 
Services, SCPC, Subcarriers, FM 
Squared, Facsimile, Press Services, 
Weather Services. Simple how-to- 
receive instructions. $16.95 plus $3 
Priority Mail. UNIVERSAL ELECTRON- 
ICS, 4555 GROVES ROAD, #12, 
COLUMBUS, OH 43232. 614-866-4605. 


MILITARY SURPLUS 


ELECTRONICS 


WANTED: ARC-5 & SCR-274N 
receivers and manuals. John Broussard, 
312 Guilbeau, Breaux Bridge, LA 70517. 


AUDIO — VIDEO 


— LASERS 


FREE LASER CATALOG. Helium-Neon, 
Argon, ruby, visible laser diode modules, 
lightshows, holography, laser pointers. 
Lowest prices. Midwest Laser Products, 
PO Box 262, Frankfort, IL 60423. 815- 
464-0085 www.midwest-laser.com 


ATV 2.2GHz to 2.7GHz wireless video 
data link module tuner & transmitter 
100mW. Picotronic, web: http://mem 
bers.aol.com/picotronic/atv.htm 


LOWEST COST LCD’S ON EARTH 


VipEo LCD 
4 Inch Video NTSC $150 
Sharp P/N 4LU4E 
Composite NTSC & AGB Input 
12:00 OR 6:00 Viewing Angle 
Integrated Backlight & Inverter 
Extended Temp: -10 to + 60 C 
Brightness: 260 nits 
Power Consumption: 4.3 Watts 
Contrast: 50 to 1 


TOUCH MONITOR 


EarthVue 10.4 
10.4" VGA TFT 
Analog VGA Input 
105 Nit Brightness 
RS-232 Touch Screen Option 
Only 9.9°W x 7.7°H x 1.5°D 
ideal For Factory Automation 
Fully Articulating Ball Mount 
Only $1095 With Touch 


6.3" Mono STN 


8.4" TFT 
9.4" DSTN 
10.4" TFT 
10.4" DSTN 


CHARACTER LCD 


OPTREX DMF-5005SN-EW 

240 x 64 Graphic EL Backlit STN $30 
OPTREX DMF-5005N 

240 x 64 Graphic Reflective STN $30 
SANYO DM2023-7G1 

2x 20 Character Reflective STN $8 


VIKAY 2035TNLD NOTW-D 
2X 16 Character LED Backlit STN $8 


LCD DisPLays 


NoteBook Screens 
340 Models in Stock 


LCD MONITOR 


10.4” DSTN or 12.1" TFT 
Analog SVGA Input 
Autosyne 
Auto Sizeing 
Automatic Expansion of VGA 
images to SVGA (On 12.1") 
ive Prici 


Aggressive 
Starting under $500! 


CONTROLLERS 
$60 ISA 


9.4" Mono Reflective $60 PCI 


$250 PC/104 

$150 NTSC 

$350 Analog VGA 

$240 Complete LCD Kits with LCD, 
Controller & Cable Starting 
under $200 


Obsolete Screens Stocked 
Hard To Find LCD? Cali! 


EARTH 


Computer Technologies 
“The World Leader In LCD Recycling” 


(949) 361-2333 Fax: (949) 361-2121 
http://www.flat-panel.com 


Write in 63 on Reader Service Card. 


SYNC-A-LINK UNIVERSAL video sync 

rators. For more details phone or 
fax 918-479-6451 or write to Sync-A- 
Link, PO Box 4, Locust Grove, OK 
74352. 


ANTIQUE VIDEO TRANSFER SER- 
VICE: transfer any 2” QUADRUPLEX 
tape. Affordable fast! Phone/fax 415-821- 
7500 or 415-821-3359. 5001 Diamond 
Heights Bivd., San Francisco, CA 94131- 
1621. 


= 
a - 


SYNC-A-LINKS’s 3-D Scopers™  digi- 
tal color CCD cameras for stereoscopic 
imagery. At a reasonable cost. Phone or 
Fax 918-479-6451 or write to Sync-A- 
Link, PO Box 4, Locust Grove, OK 
74352. 


SONY PLAYSTATION MODCHIPS. 
Allows playing of CDR backups & 
imports. $10 + $3 shipping. 619-590- 
9320. 


BROADCAST VIDEO equipment want- 
ed: all types, new or old. Please call, Jon 
with info. 1-800-539-2859. 


LASER SHOW SYSTEMS AND COM- 
PONENTS. Hobby and professional pro- 
jectors. www.redline-lasers.com 


STEREOSCOPER VR is a stereo multi- 
plexer that creates 3D stereoscopic 
video from two genlock cameras. 
Stereoscoper VR comes with LCS glass- 
es and driver. 90 day warranty $247 or 
write to Sync-A-Link, PO Box 4, Locust 
Grove, OK 74352. Phone or fax 918-479- 
6451. 


FACTORY VIDEOS: $5-$10. Sony cam- 
corder videos hi 8mm, $2.50; reg 8mm 
need fix, 75¢, VHS factory videos need 
fix, 75¢. 310-515-2058. 


WANTED: PRO video equipment, VCRs, 
switchers, cameras, etc. Advanced 
Media 702-874-1911. 


From the Masters of Hi-Tech Security & Survival... 
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with . Details how 


ERFUL 
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" ystem pai ae aCe} 


THE Dirty-2 DOZEN! 
24+ Hot Hack’ Phreak Expose” Disks! 


See Web CATALOG Now! 


STEALTH TECHNOLOGY 
SIMPLE/CHEAP SEcuRITY ELEC, | THE ULTIMATE DRIVER 
SECRET & SURVIVAL RADIO 


VORTEX GENERATOR 
SURVIVAL GUNS & AMMO 


Plus Many More - Order Toda 


"POPES CONSUMERTRONICS aa SSA PEA PROT 


SEC? EE 


FREE Fil Wey CATALOG: 
ee eee ST catinan cid 
Minutes,” yer hice tempt one i ger 


SPECIAL PRO TREO 


CONVERTS PC MONITOR to SECURI- 
TY MONITOR. The VGA-801 accepts 
standard NTSC or PAL inputs for display 
on any existing VGA/SVGA computer 
monitor. Small compact size, 4-1/2" x 2- 
1/2” x 3/4”. Over 600 lines of resolution, 
twice that of standard TV monitor! High 
quality audio output feeds speakers 
directly. Excellent grey-scale conversion; 
works well with B/W inputs. Power supply 
included; $69 each. Dealers welcome. 
MATCO, Inc., 1-800-719-9605; Fax 847- 
619-0852; E-Mail: sales@mat-co.com 
Website: www.mat-co.com 


M3 GALVOS by General Scanning. New! 
6 available @ $400 ea. Call Roger @ 
GS&E, 716-338-7001. Visa-MC. 


CABLE TV 


CABLE PARTS & EVERYTHING. Best 
prices & quantity discounts. WE DON’T 
SELL BOXES. 1-800-MODULE-0. 


#259, ABQ, NM 87112 
P.O. Box 23097, 


Fax: 505-292-4078 Guirarm,) Me 505-297 20738 
oo WW. tsc-global.com 


ABQ, NM 8 build YOU just 
Q, 7192 bald YOU ja 
onic! I! 
fnadenies dene S| 


cso PAA UE 
mapa spa 


SONY PLAYSTATION MODCHIPS. 
Allows playing of CDR backups & 
imports. $10 + $3 shipping. 619-590- 
9320. 


GENUINE UNMODIFIED JERROLD 


DPBB 7312. 410-485-7772. E-MAIL: 
CLEWIS7298 @AOL.COM 


CABLE BOX repairs and upgrade. Most 
models, warranty lowest prices. Call 214- 
695-5982. 


DTV & DISH NETWORK INFORMA- 
TION (36 pages) only $15. Mainline 
Electronics, Inc. Call toll-free 1-877-856- 
0923. Cable television supplies DIRT 
CHEAP! Plus descrambling plans for all 
systems, call 1-877-880-0197. 
WWW.MELECTRONICS.COM 


CABLE CONVERTERS. Original equip- 
ment with remote. Like new, ready to go. 
Lowest prices guaranteed. Limited mod- 
els. Novicor Electronics, 412-833-0773. 


NEW! CABLE converter electronic ser- 
vice equipment and supplies for most 
cable converter boxes. Highest service, 
lowest prices. Call Ken Erny Electronics. 
24 hr. order and information hot line 516- 
389-3536. 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683- 
0500. 
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SURPLUS 
TEST EQUIPMENT 


HEWLETT PACKARD 
11666A, Reference Bridge, 0.4-18GHz 
11667A, Power Splitter, DC-18GHz 
11975A, Amplifier, 2-8GHz 


3582A, Spectrum Analyzer, 0.02Hz-25.5KHz 

3585A, Spectrum Analyzer, 20Hz-40.1MHz 

4192A, i Analyzer w/16097A Accy. Kit $8000 
$1800 


6012A, DC Power Supply, 0-60V/0-50A, 1000 Watt... . 
6034A, DC Power Supply, 0-80V/0-10A, 200 Watt 
62748, DC Power Supply, 0-60V, 0-15A 

6475C, DC Power Supply, 0-110V, 0-100A. 
6632A, DC Power Supply, 0-20V, 0-5A, 100 Watt 


8116A, 50MHz Pulse/Function Generator, Opt. 001. $4000 
8165A/002, Programmable Signal Source w/AM . . . $2200 
8347A, RF Amplifier, 10OKHz-3GHz 


83522A, Sweeper Plug-in, .01-2.4GHz, w/Opt. 02 . . 
83545A, Oscillator Plug-in, 5.9-12.4GHz 
83590A, Sweep Oscillator Plug-in, 2-20GHz, 

Rear Output 


86568, Signal Source, .01-2500MHz 
8660C, Synth. Signal Generator wiOpt. 1 & 100 . 


8672A, Synth. Signal Gen,, 2.0-18.0GHz 
8672A, Synth. Signal Gen., 2GHz-18GHz, w/Opt. 08 $5000 


TEKTRONIX 


1503, TDR Cable Tester w/Opt. 04 Recorder 


VISIT OUR WEBPAGE AT 
WWW.RSSURPLUS.COM 


7L12, Spectrum Analyzer, 100KHz-1.8GHz 
7L18, Spectrum Analyzer Plug-in, 1.5-18GHz 


AFGS101, Arbitrary Function Generator . Be 
CG5001, Programmable Calibration Generator . ~ . $4000 
RTD710A, Digitizer w/Opt. 1R (Rackmount) 


MISCELLANEOUS 
Acme Elect. PS211000, Electronic Load 
Datron 1061A, 6.5 Digit Autocal Mulimeter, DC Only... $700 
Datron 1062, 65 Digit Autocal Multimeter, DC/AC/Ohms. .. $900 


EIP 548A, Frequency Counter, 10H2z-26.5GHz . . . . $2000 
EIP 5488, Frequency Counter, 10Hz-26.5GHz. . . . . 

EIP 578, Source Locking Frequency 
Electro-Metric EMC 11 MK IV, interface Analyzer, 


LeCroy 9424, 350MHz Oscilloscope 
Marconi 2019A, Signal Gen., 80KHz-1040MHz .. 


Trans. Devices DLR400 15 3500A, Dynamic Load. . $1500 
Trans. Devices DLP 50-60-1000A, Electronic Load . . $800 
Trans. Devices DLVP 130-110-1000 


Wavetek 171, 2MHz Synth. Function Generator ... . $450 
Wavetek 172, Programmable Signal Source 


Wiltron 6747B-20, Frequency 
10MHz-20GHz, w/Opt. 01 & 02 


R & S$ Surplus 


1050 E. CYPRESS STREET, COVINA, CA 91724 
(626) 967-0846 - FAX (626) 


967-1999 
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NOTCH FILTERS 110, 108.5, 106.5, 
97.5 75dB deep notch. $19.95 ea., 1-5 
qty. $15.95 ea., 6-10 qty. $11.95 ea., 11- 
20 qty. $9.95 ea., 21 or more qty. Call 24 
hr. order and information hot line 516- 
389-3536. 


UNMODIFIED CABLE CONVERTERS. 
Zenith ST1600, ST1086, ST300, 
Panasonic 175, 145 vol. & non-vol. Regal 
RR-92 & RC 83, DP5, DP7, DRZ, 5503 
VIP, SA 8580. Guaranteed low prices. 
Please call for more converters 405-631- 
1856. 


THE BEST is back to stay. Master code 
recovery. 16c5x, 16c62x, PALS, GALS, 
other microcontrollers, etc. Check out our 
web page at www.acdinc.com for details 
or call 703-764-5361 or write Advanced 
Circuit Designs, Inc., 5765-F Burke 
Centre Parkway, Suite 317, Burke, VA 
22015. 


PLAYSTATION MOD chips. Works with 
all models up to 750x. Color instructions. 
Seven wire hook up, does not come with 
wires. $5 each, plus shipping charges. 
10% discount for 10 or more. Call 703- 
764-5118 to place an order. 


CABLE TV. Unmodified converters 
DP5 $35; DPBB7 $80; 8500 series $15, 
etc., good prices over 100 pcs. 
Minimum 10 pes. any qty., plus all 
major brands available. Lowest price 
new/refurbished/field pulls. Phone: 1- 
800-929-1549. 


CABLE CONVERTERS, DBS, remotes, 
schematics, etc., free flyer. Smart card 
socket $5 ea. New Atmel 89C52 $10 ea. 
Jake 419-385-3100. 


EXPLOSIVE CABLE TV GRAB! 
BRINKER ZAPPER/SNOOPER STOP- 
PER combo module all in one! Buy 
wholesale factory-direct, no middie- 
man. Let others get fined + zapped 
instead. 100% COMPATIBLE. Your 
order shipped NATIONWIDE immedi- 
ately! LIFETIME GUARANTEE! 
VISA/MC/AMEX/COD/MO/ 
CHECKS. ONLY $10 (SPECIAL: 3/$20 
plus FREE DESCRAMBLER PLANS)). 
SUPER ZAPPER MODULES ONLY 
$16! (3/$33)! Use SUPER ZAPPERS if 
you have COX, TCi, WARNER in: CA, 
TX, FL, NY, PA, Mi. DESCRAMBLER 
PLANS (4=$5, 20=$15) 130+ 
DESCRAMBLER SOURCES ($5). 
FREE SHIPPING. OPEN 24 HOURS! 
407-654-9677. BRINKER ENGINEER- 
ING LABS, USA. 


CABLE STOP, one stop for all your cable 
needs, a wide varity of electronic parts & 
accessories, tools, diagrams, converters, 
Step-by-step instructions, 1-800-280- 
7830 12pm-7:30pm EST. 


PLAIN CONVERTERS: Brand-new, the 
most reliable in the market today. Philips 
ECG-TV-3000, 181-channel only $75 
ea.; Refurbish Panasonic TZPC-145, 
$35; Panasonic-TZPC-175, $39 mini- 
mum 10-lot, 1 full year warranty, same 
day shipping. 405-634-1535. 


RAW CONVERTERS: We have the best 
quality to your cable needs. PI-5135 $45 
ea.; Zenith ST-1600 $75; S/A 8590 (11- 
B) $85 ea.; S/A 8590 (10-B) $75 ea. 
Please call for others not listed. 405-634- 
1535. 


CABLE DESCRAMBLER plans!!! Plus 
two free bonuses: radar jammer plans & 
cable manual, $14. 1-888-367-9972. 


POSITIVE NOTCH filters. Channels 
available: 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 
24, and 25, $16 each. Channels 26, 27, 
28, 29, 30, and 31, $19 each. Channel 
39 $25 each. Order by single channel. 
Top quality non-tunable metal cylinder 
types. 75dB deep on notch. Need to 
block the video on a cable channel til the 
kids do their homework, order a negative 
notch filter from our company. We carry 
large stock on all channels. Visa, 
MasterCard, Discover and UPS COD. 
“The Filter Company” Quantity pricing on 
5 or more. 100 pes. $7 each. Call 1-800- 
235-8080. On the web go to www.gofi 
Iters.com lots to see. Open 8am to 5pm 
Central Standard Time, Monday-Friday. 
All sales must comply with FCC 1996 
cable act. 


AUCTION AUCTION Auction. Join us 
online to buy and sell. www.cabletv- 
auctions.com We have a lot to see. 
Companies and individuals can put 
equipment up on the Internet. Cable TV 
equipment, computers, electronics, tele- 
phony, and anything else related. Sell 
surplus electronic equipment. Phones, 
faxes. Join us online or call for details. 1- 
888-451-0083. We advertise in the fol- 
lowing publications: USA Today, Nuts & 
Volts, Popular Electronics, Electronics 
Now, Popular Science, and Popular 
Mechanics. Our website is taking 10,000 
hits per month. Call to advertise your 
company. We also advertise in small 
newspapers in the USA and Canada. You 
now have pure exposure to the world. Let 
us help you sell your equipment. 


ATTN. DEALERS: Are you a current 
dealer or just getting started? Buy facto- 
ry direct & save. New 125 channel vol- 
ume control converter, 800MHz tuner. 
Also available non-volume converters. 
Call for lot pricing. A & S. Wholesale, 1- 
800-370-0801. 


TOCOM UNMODIFIED 5503 cable con- 


verters, untouched, $6 ea. 10 lot min. 
Call 706-657-4445. 


BRAND NEW basic converters, 550MHz 
w/remote, $19.95 ea. 10 lot min. Call 
706-657-4445. 


UNMODIFIED CABLE converters. SA 
8590, $39.95 ea. 10 lot min. Call 706- 
657-4445. 


ZENITH UNMODIFIED converters. ST 
1000-288, $16 ea. 10 lot min., ST 1086, 
$25 ea. 10 lot min., ST 1600, $59.95 ea. 
10 lot min. Call 706-657-4445. 


BOARD R US, for all your cable needs or 
computer software, programming service 
available. 4 MHz resonators 3 pins as 
low as 34¢. For info call 909-948-3736 or 
visit us at our web site 
http://members.aol.com/BoardRUs 


DISCOUNT CABLE converters, bullet 
snoopers, all makes and models: 
Genuine unmodified General 
Instrument, Jerrold, Tocom, Scientific 
Atlanta, Zenith, Pioneer, Panasonic 
and more. Best warranty. Free catalog 
1-800-243-0962. 


CALL US TOLL FREE FOR ALL YOUR 
CABLE NEEDS. OFFICE HOURS: M-F 
9AM-5PM EST. COD ONLY, FREE 
SHIPPING ON FIRST ORDER. TOLL 
FREE 1-877-282-7641. 


CABLE BROKERS has bought out sev- 
eral cable companies and would like to 
wholesale the following equipment to 
other cable companies. The following are 
field pulls and in 100 lot: Zenith ST1000, 
$12; Tocom 5503A, $3; Tocom VIP, $14; 
BBV5S8, $65; 5135, $40; 5507 $25. 
Sample lots are available with prepay 
only. Call Jesse 1-888-757-1757. 


CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web: 
HTTP://WWW.CB-Electronics.com or 
call 1-800-436-8630. 


ZENITH ST1086 ST1600, $5 ea., SA 
8510, $2 ea., plus postage. Bob- 
Frieders@hp.com or 630-585-2933. 


TELEPHONE/FAX 


PHONE SYSTEMS WANTEDI!! We buy 
AT&T MERLIN, SYSTEM 25/75/85 and 
other AT&T phone systems. Please call 
for a quote or fax us your equipment list. 
KEYWAYS, INC., 937-847-2300 or FAX 
937-847-2350. 


CELLULAR CLONING COLLECTION. 
1999 CELLULAR CLONING INFO 
BIBLE $22, 1999 CELLULAR 
CLONING SOFTWARE COLLECTION 
$33, 1999 CELLULAR SECRETS & 
PROGRAMMING MANUAL $11. ALL 3 
FOR $44, WOW!! (SAVE $22). FOR 
EDUCATIONAL/TECHNICIAN TEST- 
ING USE ONLY. 
(VISA/MC/AMEX/COD). OPEN 24 
HOURS! 407-654-9677. BRINKER 
ENGINEERING LABS, USA. 


12 HOUR fully automatic heavy duty pro- 
fessional TELEPHONE RECORDER, 
$79 including shipping. Send check or 
money order to: VAKIS, 1402 Pine Ave., 
Niagara Falls, NY 14301. 


CELLULAR PHONES & equipment. 1- 
800-735-6944, 24 hrs., include area 
code. 


FOR SALE: All items new in MFG box. 
Toshiba, computer, telephony-system, 
PC Strata, DK 424, Ilwatsu-build Adix, vs 
to suit your needs. Cortel Co., Aries, dig- 
ital, key-system, ADKS 144, ACB cards 
for many applications. Send for mfg. 
items list. Ohio Service Supply Co., PO 
Box 8802, Canton, OH 44711. 


FOR SALE: GTI phones, send for speci- 
fications. Toshiba, Strata DK 424 and 
Z80 DK 14 and 40, computer telephony 
integration, wireless telephone system, 
Aries digital GTI key system, ADKS 144, 
send for specifications. Applications 
made to order, desktop #2500 $3,600 
ea. prepaid. Small business guestrooms. 
Ohio Service Supply Co., PO Box 8802, 
Canton, OH 44711. 


COMPONENTS 


WIRE & CABLE: Stranded teflon wire in 
many colors and gauges. Multi conductor 
stranded cable on large rolls. Crimp pins 
for many manufactures connectors, all 
gold plated, Burndy, AMP, etc. Please 
call and ask for Bob at 925-449-3961. 


POCKET MINI-BOXES: Smail plastic 
boxes. High quality, LOW COST! Low as 
$0.49. Attention manufacturers! Great for 
products! 805-339-0702. 
www.ElectronicsUSA.com 


SEE OUR ad on 4-channel 2.4GHz wire- 
less system in the AdMart section on 
page 66. Matco, Inc. 


B/W 430 LINE CCD CAMERA with 
optional black low-profile swivel 
adjustable enclosure. Pin hole or Std. 
lens type. 6, 8, and 12mm lens are avail- 


3.15" x 2.5" x 2” depth. 

2.5% accuracy. 

Large clear scale, black 
lettering on white back- 
ground. Available in 

a variety of ranges. 


EACH 


DC AMMETERS CAT # 10+ 
0-100 mADC PMD-100MA $12.00 $10.00 
0-1A DC PMD-1A $12.00 $10.00 
0-5A DC PMD-5A $12.00 $10.00 
0-15A DC PMD-15A $12.00 $10.00 
DC VOLTS CAT # EACH 10+ 
0-15V DC PMD-15V $12.00 $10.00 
0-30V DC PMD-30V $12.00 $10.00 
AC AMMETERS CAT # EACH 10+ 
0-5A AC PMA-5A $12.00 $10.00 
0-15A AC PMA-15A $12.00 $10.00 
AC VOLTMETERS CAT# EACH 10+ 
0-150VAC PMA-150V $12.00 $10.00 
0-300VAC PMA-300V $12.00 $10.00 


1.5 Volt Mini-Vibrating Motor 


Tiny 1.5 Volt motor with offset-weighted > 

shaft. Typically found in pocket pagers & 

and cell phones for vibrating alert signal. 

Operates on 1.5 Volts, 80 mA. Motor | 

body is 0.28” dia. x 0.67" long. Shaft is 

0.03” (1mm) dia. x 0.16” long. 
catepemi31 $450 

each 


10 for $22.50 * 100 for $200.00 
500 for $875.00 ($1.75 each) 
3000 MCD ULTRA-BRIGHT 
RED LED 


Everlight # 383URC-2/TR1-C(R) 
Red, “Ultra-bright"T 13/4 LEDs ¢ 
“Tape-and-reel” parts. These are @ 
5 mm diameter water-clear LEDs 
that light bright red at 20 ma. 

CAT# LED-50 p 


00 Banechasiyd 
2 tors] ee 


ORDER TOLL FREE | -800-826-5432 


FAX (818) 781-2653 * INFO (818) 904-0524 
www.allelectronics.com = 
E-MAIL allicorp @alicorp.com —-) 


NO MINIMUM ORDER « All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail « 
Orders Delivered in the State of California must include Califomia State Sales Tax * NO C.0.D + Shipping and Handling $5.00 for the 48 Continental United 
States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice. 


| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. | 


MAIL ORDERS TO: 


ALL ELECTRONICS CORP. 


P.O. BOX 567 


VAN NUYS, CA 91408-0567 


Write In 64 on Reader Service Card. 


able. 1/3” CCD, 3.6mm/F2.0 lens includ- 
ed; 9-14 VDC, 0.08 lux, IR sensitive; 
1.27" x 1.27” x 0.5"D pinhole or 1” deep 
standard. Price @ 10 pes., $44 each. 
Enclosure: $8; optional lens: $18. 
Dealers welcome. MATCO, Inc. 1-800- 
719-9605. Fax 847-619-0852. E-Mail: 
sales@mat-co.com Website: www.mat- 
co.com 


CASH PAID FOR ICs. Military or com- 
mercial integrated circuits, transistors, 
diodes, any semiconductors. ELEC- 
TRONIC SURPLUS, INC., 5363 
Broadway, Cleveland, OH 44127. 216- 
441-8500 or fax 216-441-8503, since 
1946. www.electronicsurplus.com 


INCREDIBLY LOW PRICE! 
Sony Color Video Camera 
with Audi 


Sony# CCX-Z11/S1. 

Brand new color video a 
camera with audio. 
Ideal for surveillance 
or video con- 
ferencing. 
Good-looking, 
compact design, 
only 3.5" X 2.33" X 1.05". 
Adjustable lens. On-off 1h 
power switch. RCA jacks for ss 

video and audio outputs. Includes 

4.5 Vdc power supply, output cables and 
adjustable desktop camera stand which can 
easily be used as a wall or ceiling mount 
bracket. Get one now...at this price they won't 


last. CAT# VC-1100 


40 RPM Gearhead Motor 


Pittman # GM8212C127-R2. 

Small, powerful gearhead motor. 187:1 ratio. 
No load specs: 40 RPM @ 19.1 Vdc, 130 mA. 
24 RPM @ 12 Vdc, 160 mA. Overall dimen- 
sions 3" long X 1.37” diameter. 0.185" (3/16") 
diameter X 0.75" long shaft. A brass 0.56" 
diameter gear with 16 cogs is fastened to the 
shaft. 17" leads. 


caT#pcm-135 $f 500 


“HI-8” Video Cassette 


SONY Hi-8 Top quality, 

metal particle 120 minute ——— 

video cassettes. Used IK) 
OM) 

plastic storage box. $30 

CAT # VCU-8 each 


for a short time, then 
| 10 for $28.00 * 100 for $250.00 | 


bulk-erased. Each 
cassette has its own 


DISCOUNT 
PRICING 


s90%::. 


WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, Cannon, 
TRW, Amp, Burndy, Deutsch, Bendix 
connectors, electronic test equipment & 
most components. Hoffy Electronic Ent., 
818-718-1165, FAX 818-341-5506. E- 
Mail: Hoffie1 165 @ aol.com 


RF TRANSISTORS, TUBES, SD1446, 
MRF455, MRF454, 2SC2290, 2SC 1969, 
2SC2166, 2SB754, TA7222AP, 
2SC1947, TIP42C, KIA7217, MRF422, 
MRF448, MRF247, MRF317, SAV7, 
SAV17, 3-500ZG, 4CX250B, 572B, 
3CX400A7/8874, 3CX3000A7, 


4CX400A, silver mica caps, resistors, 
electrolytics, etc. Westgate 1-800-213- 
4563. 


FAST 
SHIPPING 


Optrex # DMC 20434-CEM 
(PWB 20434-CEM) 

5 x 8 dot format. 

3” x 1" viewing area. 
3.88" x 2.38” module. 
Removed from new 
equipment. May have felt padding on metal 
bezel. 14 pin single row header is pre-attached. 


k-up sheet included. 
$722, 


Spec/hoo! 
CAT# LCD-46 
Ries Ft ein ee 


10 for | 10 for $60.00 | 


: AIWA# SX-ANA72. 
Great sounding, great-looking set of AIWA 
“Front 180° bookshelf speakers with a unique 
“expanded imaging" feature. Uses an array of 
speakers and ports to project the sound for- 
ward and toward the center at a 45 degree 
angle to create an expanded stereo listening 
area and the impression of a “center-channel.” 
Each speaker has two channels with two sepa- 
rate input cables. The AIWA stereo system for 
which they were designed had separate outputs 
for the center-projecting part of each speaker, 
but the center-angled speakers sound good 
when connected in parallel with the front-facing 
channel. Titan silver and charcoal. Removable 
front grills. 9.75" wide X 11° deep X 12.25° 


high. $ 49% om 


CAT # SK-72 
eguiar 


Small |i 


jum 
Small arc shaped neodymium magnets D 
with a shiny finish. Sizes vary. The 
smallest are 0.39" long x 0.15" x 0.085" thick. 


Some are slightly larger. 
4 tor $4 © 


‘cea MAG-49 


| 100 for $17.00 | 
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and | 
C Aber COMPANY FREE | 


2176 E. Colorado Blvd. *- Pasadena, CA 91107 


TOLL FREE: 
1-800-325-9465 


CATALOG! | 


C & H SALES COMPANY HAS BEEN IN BUSINESS FOR OVER FIFTY YEARS. 
WE’RE THE BEST SOURCE FOR GREAT BUYS ON ITEMS LIKE THESE - AND MORE! 


ELECTRONIC COUNTER 
HEWLETT PACKARD, 

Model 5328A. Universal 
counter. Usable to 100 

MHz, 100 ns single shot resolu- , 

tion. Has frequency, period, period average, ratio, total- 


*4en9 


ize, scale functions. A built-in digital voltmeter allows 
measurements of input voltages. Two input channels 
provide individual slope, polarity and level settings. Has 
9 digit LED readout. Input power 100-240 VAC 48-66 
Hz 100 VA max. Dimensions: 17" wide x 17-1/4" deep x 


3-1/2" high. 
Stock #TE9808 $250.00 


SOLA CONSTANT VOLTAGE TRANSFORMER 
SOLA ELECTRIC, #93-13-150, Harmonically neutralized 
constant voltage transformer. Rated at 500 watts. Input 
voltage 95 to 130 VAC 60 Hz. Output voltage 120 VAC. 
This unit is designed for rack or bench mounting. The 
meters on the front panel indicate output current and 
input/output voltage. A toggle switch is provided for 
selection of input or output voltage. The input voltage is 
connected at the rear of the unit via a covered electrical 
panel. Two standard 3-wire grounded electrical outputs 
are supplied on the front and rear panels. Dimensions: 
19" wide x 14-1/4" high x 10-1/4” deep. Weight 59 Ibs. 


Stock #STR9900 $225.00 


MILLIOHMETER 

HEWLETT PACKARD, 

Model 4328A. 

Designed to measure 

very low resistances. 

Measurement range 

1m ohm to 100 ohms. 

Resolution 20 u ohms. 

Analog meter readout. Ideal for 

measuring contact resistance of switches or relays. This 
unit is also useful for measuring the resistivity of semi- 
conductor devices. (Requires special 4 terminal probes 
which are not supplied, but probably are available from 
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz, 
5 VA max. Dimensions: 5-1/8" wide x 11-1/2” deep x 


6-1/2" high. 
Stock #TE9812 $200.00 


ALTIMETER/BAROMETER 

KOLLSMAN, #MC-2 

MS28074-2. 

Scale type altime- 

ter with baromet- 

ric setting scale 

window. Altimeter 

scale range 

—1000 to 80,000 

feet. Barometric 

range 28.1 to 

31.0 inch of mercury. An adjustment knob is provided for 
scale setting to local altitude or barometric pressure. Has 
white numerals on a black background. Illumination is 
provided. Electrical input is rated 115 VAC 400 cycles. 
Pressure input port is female 7/16"X20 thread. Standard 
aircraft panel 3-1/8" mount. Dimensions: 2-17/64" sq. x 
7-1/2" deep. 

Stock #STOCK #1N9900 $79.50 


WE BUY & SELL! 


Write in 65 on Reader Service Card. 


<PRVE WV CONVERT Ep. 


WILL NOT DECODE 


MICROCONTROLLERS 


PIC MICROCONTROLLER PROGRAM- 
MER KIT. Super value at $19.95 + $4.95 
shipping. See our web site for the com- 
plete range of PICs that can be pro- 
grammed. Includes PCB, parts and 
instructions. Pi6PRO shareware must 
be downloaded from the web. Amazon 
Electronics, tel 1-888-549-3749. Lots 
of other products. www.electro 
nics123.com 


Programming and Customizing BASIC 
Stamp Computers. By well known author 
Scott Edwards, originator of the Nuts & 
Volts Stamp Applications column. Only 
$34.95. 10% discount to Nuts & Volts 
subscribers. Call 1-800-783-4624 to 
order using Visa or MasterCard. 


WIN $500 USD cash dontronics.com 


ANTIQUE 


ELECTRONICS 


WESTERN ELECTRIC wanted: 1920s- 
1960s. Amplifiers, mixers, pre-amps, 
speakers, tubes, etc. FREE OFFER 1- 
800-251-5454. 


WANTED: FOR historical museum, pre- 
1980 microcomputers, magazines, and 
sales literature. Floyd, VA 24091-0341 
(540-763-331 1/540-382-2935). 


Sell Nuts & Volts 
in your store and earn $$$! 
Contact us for details. 
909-371-8497 
E-Mail distributors@nutsvolts.com 


The Best Prices and Service ¢ In Business over 15 years! 


Phone 218-346-6660 Fax 218-346-6664 
TIMELESS PRODUCTS 


New! 


WZ: 


128 Channel Converter with Volume 


Special Prices for 


TP1550PC 
Call for Details 


Panasonic still available! 


e REFURBISHED CONVERTERS ALSO AVAILABLE » 


* QUALITY REPAIR DEPARTMENT FOR ALL YOUR 


TUNER REPAIRS » 


« REMOTES AVAILABLE FOR MOST CABLE BOXES » 


DEALERS ONLY * GREAT QUANTITY PRICES * NO DECODER SALES 
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AVIATION ELECTRONICS 


BUY, SELL, trade, avionics equipment, 
Collins, King, Sperry: test equipment, 
IFR, Litton LTN series INUs. 941-625- 
3222 P, 941-625-0494 F, E-Mail: avio 
nics @afcon.nets 


PUBLICATIONS 


Discount electronics books. See the 
NV Bookstore ad on page 91. 


WEBBOOKS OFFERS discount prices 
on technical/engineering books plus free 
assistance to authors. Please visit us at 
http://webbooks.net 


Handbook of Radio and Wireless 
Technology, by Stan Gibilisco $44.95 
10% discount to Nuts & Volts sub- 
scribers. Call 1-800-783-4624 to order 
using Visa or MasterCard. 


Programming and Customizing BASIC 
Stamp Computers. By well known author 
Scott Edwards, originator of the Nuts & 
Volts Stamp Applications column. Only 
$34.95. 10% discount to Nuts & Volts 
subscribers. Call 1-800-783-4624 to 
order using Visa or MasterCard. 


NEW SURVIVAL COMMUNICATIONS 
BOOK. How to build complete home 
communications systems. Covers all 
needs: shortwave radio, amateur radio, 
citizens band, scanners, federal, weath- 
er, alternate news, satellite radio, equip- 
ment sources. How to build and use 
alternate emergency power sources, 
solar, generators, backup batteries. 200 
pages. $24 Fast delivery Priority Mail. 
MC or Visa. Call Universal Electronics 1- 
800-241-8171. 


TORMET’S ELECTRONICS BENCH 
REFERENCE is now at REVOS. More 
laser, op-amp and Tesla coil circuits. New 
optics and statistics pages. Check the 
web site at 
www.ohio.net/~rtormet/index.htm or 
send $19.95 + $2.50 postage to RMT 
Engineering, 6863 Buffham, Seville, OH 
44273. 


ROBOTICS 


ROBOT BOOKS.COM visit our web site 
for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 


ARobot KIT from Arrick Robotics uses 
the BASIC Stamp Il. Quality metal con- 
struction. Easy to assemble and very 
expandable. $235. http://www.robot 
ics.com/arobot 


H-BRIDGE MOTOR controllers, 12VDC, 
35A average, 50A peak PWM out. 
Forward, reverse, ramp-up and ramp- 
down on_ accelleration/decelleration. 
Current foldback when hot, reverse 
polarity protected, conformal coated, 
regenerative braking, compact, approx. 
3.75"x5.5”". $25 & S&H. 570-735-5053. 
http://members.tripod.com/~divelec 


S.A.M. ROBOT kit. Build this great look- 
ing small robot with your servos, micro- 
controller, and sensors. Or buy servos, 
wheels, controllers, and sensors from us 
for a complete project. Visit 
http://www.smallrobot.com for details. 


3 AXIS stepper motor driver $85, 2 amp, 
controlled through parallel port, 5 inputs, 
4 outputs. 110 oz/in stepper motors, $15 
each. www.brewingtons.com 


by Gordon West 


Rich N6UZS shows the 
Gordon West ham class 


his homebrew quad for 
two meters. 


+ 


4 


Ithough the Federal Communica- 

tions Commission (FCC) continues 

to DELAY their announcement of 

ham restructuring Docket 98-143, 

ham equipment manufacturers and 
ham dealers GO FORWARD with new product tech- 
nology announcements, some lower prices on exist- 
ing products to clear the pipeline before the new 
rules, and plenty of hamfests to keep the excitement 
UP about all of the NEW PRIVILEGES FOR 
WORLDWIDE OPERATION to the Technician-Plus 
operator when the restructuring rules kick in some- 
time soon. 


AT THE FCC 


The FCC is behind schedule on several items 
originally intended for the “fast track” Rulemaking. 
More important business comes first before the ama- 
teur radio hobby service. The FCC is undergoing 
moving pains — leaving their long-time M Street 
location to less-expensive digs. The FCC is also 
focused on the start-up of the Universal Licensing 
System (ULS) which will shortly eliminate the need 
for filing complicated forms by snail mail. 

The ULS has been a long time coming, and 
thanks to the amateur radio service, our Volunteer 
Examiner Coordinators have proved that the system 
indeed works because ham test bosses have been fil- 
ing applications electronically (before any other ser- 
vice!) for the last several years with superb results. 

But under the new ULS where YOU may get to 
do your own electronic filing, you're going to need to 
divulge something that you may have kept secret for 
some time — your Social Security Number. No one 
will see it but the FCC, who may share it with gov- 
ernment tax collectors, so don’t worry about other 
hams knowing your secret SSN. But if you have been 
dodging some back taxes, the feds are now compar- 
ing electronic applications, and your “number” might 


ra 
el 


be up! Look for ULS going “on 
line” this month as you read this 
article. 

The amateur radio rules 
restructuring continues in a holding pattern with the 
majority of hams hoping it will become law, soon. 
There is GOOD NEWS for ALL hams when restruc- 
turing goes through at the beginning of next year: 


|. Technician-Plus operators will gain worldwide 
radio-band privileges. 

2. Proponents of Morse Code will see more No- 
Code Technician class hams actively learning the code 
at the required 5 wpm than we have ever seen 
before. 

3. Present General class hams could be grandfa- 
thered to the next license class higher with no addi- 
tional code test. 


The teaching of ham operators from start to 
Technician-Plus (plus the code at 5 wpm) will 
be a lot easier after the ham rules restructur- 
ing. The Novice written examination will prob- 
ably be eliminated, cutting out 483 questions 
that need to be memorized. This would leave 
just Technician class written questions — now 
441 with 35 multiple-choice Q & A's on the test 
— plus the Morse Code. This will allow instruc- 
tors more time to teach the real world of ham 
radio operating, rather than the simple memo- 
rization of test question answers. And for pro- 
ponents of all hams knowing the code, General 
worldwide privileges will certainly cause the 
new ham to want to learn the code at a basic 5 
wpm. And for Technician operators who just 
want VHF and UHF privileges only, no code is 
required! 

For the present General class operators, 
chances are they will be grandfathered to the 
next license class up. And we still don't know 
whether or not they are going to combine the 
Advanced class and Extra class into one single 
license class, nor do we know whether the top 
class code test will stay at 20 wpm, or drop to 


HAPPY IN 
HOLDING 
PATTERN 


13 wpm. 

Right now. no-code ham operators are learning 
the code at 5 wpm, and passing the code test to 
become Technician-Plus operators. When the new 
restructuring rules go into effect next year, they MAY 
be grandfathered to the 5 wpm new General class 
license, and may or may not need to take one addi- 
tional relatively simple General theory test. We must 
wait until the rules are finally announced before we 
see the precise details. But if you are a No-Code 
Technician class operator now, or are thinking of get- 
ting your ham license soon, get the 5 wpm code test 
out of the way and then let the rules catch up to you. 


JUST ANNOUNCED — 
5 WPM FOREIGN 
WORLDWIDE APPROVAL 


Late-breaking news here! On June 7th, 1999, our 


High-frequency 
privileges to 
the TechPlus 

ham means 
more antennas 
on the vehicle! 
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Kid’s Day on ham radio, with author West teaching 


80 kids ham radio basics. 


\ IMI ary Gi Grassy 
_ Equipment Management Technology SS = 


Tel 650-631-1700 Fax 650-631-1200 


SELECTED SPECIALS! 

HP 16505A $250| HP E1345A Make Offer! | “We Duy, rent, and sell high 

HP 16510A $100] HPE1347A Make Offer! | Wality test and measurement 

HP 16515A $100] HPE1364A Make Offer! | Products. We  occasionaly 

HP 16516A $400| HPE1400B Make Offer! | Offer great deals on computers 

HP 3314A $1400 | HPE1401A Make Offer! | as well. 

HP 5335A $500 | HP E1662A Make Offer! HP OmniBook 600C color 

HP 595018 $250] HP E1671A Make Offer! subnotebook weighs a mere 3.7lbs 
HP E1672A Make Offer! | for ultimate portability. Special Nuts 


HP E1681A Make Offer! & Volts price is only $250! 
HP E1682A Make Offer! a 


HP E1693A Make Offer! 
HP 8958A $5000} HPE1725A Make Offer! 


956 Bransten Road 
San Carios, CA 94070 
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Email sales@emt1.com 


Dave is test equipment! 
Bigdave@emt1.com 


Kerry is computers! 
kwhite@emt1.com 


Write in 185 on Reader Service Card. 


FCC announced an agreement with European coun- 
tries to allow USA Technician-Plus hams full world- 
wide operating privileges when vacationing or visiting 
the following participating CEPT countries: 


Austria Belgium 

Bosnia Herzegovina 

Bulgaria Croatia 

Cyprus Czech Republic 

Denmark Estonia 

Finland France (including all 
possessions!) 

Germany Hungary 

Iceland Ireland 

Italy Latvia 

Liechtenstein Lithuania 

Luxembourg Monaco 

Netherlands Norway 

Portugal Romania 

Slovak Republic Slovenia 

Spain Sweden 


Switzerland Turkey 

United Kingdom (including Great Britain, Northern 
Ireland, Channel Islands, and Isle of Man, plus UK pos- 
sessions) 


At present, your amateur radio Tech-Plus license 
doesn’t afford you all worldwide bands of voice oper- 
ation in our country — not until the rules change 
over here sometime this winter. But right now in 
Europe, you can go over there with your ham Tech- 
Plus ticket and instantly operate on all worldwide 
ham bands using voice or any other type of approved 
emission.And for boaters, this gives you instant oper- 
ating privileges when cruising some of the French 
possessions in the South Seas. 

And more good news — some Latin American 
countries are coming onboard with this same type of 
agreement, too. And for operation in Mexico, a little 
paperwork and paid pesos down there can also give 
you instant worldwide privileges with the Technician- 
class license. 

So, it looks like the entire world will soon allow 
worldwide operating privileges for voice with a max- 
imum required code speed of only the simple 5 wpm 
level. 


INDUSTRY REACTION 


Ham radio equipment manufacturers, ham 
accessory makers, and ham dealers are just as happy 
as the hams are over the proposed rule restructur- 
ing. Even those hams who hold learning Morse Code 
as a sacred initiation to the hobby concede that they 
are now seeing their Morse Code learning classes 


WHOLESALE CABLE 


COMPLETE LINE OF CABLE PRODUCTS 
M Quality merchandise by brand name manufacturers 
Satisfaction guaranteed Free gift on first order 
Technical support 
2 year warranty on new converters Tell us the 
M COD shipping & overnight shipping by request Iigeas awed ate 
Experience where it counts @ Volume pricing fagashdee seabed 


where you got 
PLAIN CONVERTERS: ZENITH, OAK, PANASONIC, it from, and 
PIONEER, EAGLE, HAMLIN, STARGATE, PLUS MORE. 


let us try to 
REMOTE CONTROLS: ALL MAJOR BRANDS, beat it. 
INCLUDING 2-4 FUNCTION UNIVERSAL REMOTES 


WHOLESALE CABLE W-F t1am-dpmEST (718) 206-0879 AN 
(718) 262-0900 - FAX (718) 657-4015 - (718) 297-9221 : 
No NY sales. Federal and local laws provide criminal and civil penalties for unautho- ;— 
tized use. Check with your cable providers for permission to use equipment. Must be ‘— 
paying for all services you receive. Order by model number only. Some equipment 
i as new. 


brim full with everyone looking to pass the ultra-easy § panel from ICOM's IC-2800 is making quite a hit. This | MHz band, and the remote head three-inch TFT 
5 wpm FCC code test.“At first | was against a slow- J transceiver covers the two-meter band and the 440 § color LCD works great under the dash, and can even 
er code test, but now that | see the popularity of 
learning the Morse Code coming back, | am beginning 
to think that 5 wpm is an easy way to pack our class- 
rooms with students who want to learn the code, 
and many who will continue to go beyond 5 wpm for 
the higher grade tickets,’ comments William Alber 
WA6CAX, an amateur radio code instructor in the 
San Francisco Bay area. 

A pro-code group called FISTS indicated their 
displeasure with the proposed rules and felt that 
equipment manufacturers were behind the rules to 
simply sell more high-frequency gear. | can tell you 
first-hand that equipment manufacturers had NOTH- 
ING to do with the proposed Rulemaking. All of the 
initial proposed Rulemaking and comments to the 
Rulemaking are in the public domain, and you won't 
see any of the manufacturers who made any petition 
to the FCC for changing the ham rules for increased 
worldwide radio business. 

But | can also tell you that they are gearing up 
for some exciting high-frequency and VHF/UHF 
equipment sales! [COM America and Yaesu are bat- 
tling it out with a $1,349.00 transceiver that goes ‘ 1COM display 
from 500 kHz all the way up to the 440 ham radio on the IC-2800. 
band, multi-mode, full transmit and receive operation, 
with power outputs to rival separate home-station 
equipment. For ICOM, it is their new IC-706 MKII-G, 
and for Yaesu it is their new FT-100. The only ham The new ICOM 
band they don't include is 222 MHz, and this being Ic-2800 
only a USA band from an international style radio, we , full-featured mike. 
can see why maybe it was left out. But no problem — = 
you get all of the ham 440 MHz for transmit and 
receive, all of two meters multi-mode transmit and 
receive, six meters, and all of the HF worldwide ham 
bands lower in frequency. The equipment is not much 
larger than a 50-watt mobile single-band ham set, and 
the equipment can also separate the head from the 
body allowing for remote installations. 

The most often asked question, lately, is which 
set is better — | am continuously testing both units, 
and they both are PHENOMENAL! 

Kenwood continues with their popular TS-50 
high-frequency transceiver, and this set has been such 
an incredible performer for so many years that they 
will probably keep it in line when the new rules 
change. And same thing for Alinco — their DX-70 
and DX-77 have been around for several years, and 
continue to be price-busters like the Kenwood 
equipment seen selling for under $799.00. In fact, at 
a recent hamfest, | found the Alinco DX-70 selling for 
an incredible $579.00 brand new, including 10 watts 
on six meters, too! 

And the color LCD thin-film transistor (TFT) 


s S&H 
: SUPPORTS 


7 DEVICES TO 


A device programming system 
for design, repair and field service 


You can build this Robotic Arm! cont Bey =— =e @ EXCEPTIONAL POWER FOR THE PRO 

Impressive, fast, accurate ve hy sate \ ey . - @ EASY-TO-USE FOR THE NOVICE 

and repeatable motion. Any i ‘ ? / Po Here’s what you get: A rugged, portable programming unit including the power pack and printer port 
y ‘ J 4 cable both of which store inside the A I p ed user and technical ual which includes sch ic diagram: 

computer ca able of sending for the siagninnsing ‘aia es Sanne i tclelen fanily stuute”. Compuhanains pare etn brea : 


2400 or 9600 baud serial data can control the arm, , which is et designed to run under DOS, W np 3.1. 95 and 98 on any speed machine The software has 
; | } features which let you READ, PROGRAM, COPY and COMPARE plus much more You have full access to your 

oon a Basic Stamp! This arm makes a great . re! = system's disk including LOADING and SAVING chip data plus automatic processing of IN TEL HEX. MOTOROLA 

‘oundation for Al and motion control experiments. S-RECORD and BINARY files. For detailed work the system software provides a full screen buffer editor including a 

Position the arm in an X, Y, Z, grid with a joystick or comprehensive bit and byte tool kit with more than 20 functions 

keyboard using the new RoboMotion for Windows. Broad device support: iociuding FIRST GENERATION EPROMS (2708, TMS2716", 25XX etc ) 

The kit includes all of the hardware and structural SECOND GENERATION EPROMS (2716-27C080\8 MEG), 40 and 42 PIN EPROMS* (27C |024-27C160\16 MEG) 


: ; EEPROMS (2816-28C010) PLUS ERS901, FLASH EPROMS (28F.29C,29EE,29F\(32 MEG), NVRAMS (12,20,X2210/12) 
components, six quality Hitec HS-300 servos, pre- 8 PIN SERIAL EEPROMS?® (24 ,25 .85, 93, 95, 80011 A) PLUS ER1400/MS8657° 


assembled SSC servo controller, DOS and Windows BIPOLAR PROMS* (74S/32S), SERIAL FPGA CONFIGURATORS (17CXXX) 
software, and an illustrated assembly manual MICROS* (874X.875X,87C5X,87C75X.89C) ATMEL MICROS*(89S,90S\A VR) 
’ : PIC MICROS® 8, 18, 28, 40 PIN (12CXXX,16C5X.6X.7X.8X PLUS FLASH & 17) 


We have many more cool robots, check out our web page or ask for our free catalog! MOTOROLA MICROS* (6870SP3/U3/R3, 68HC705C8/C9/J2/P9. 68HC711E9/D3) 
3 Axis Version $155.00 é Mobile Version $250.00 ® Mobile Robots Book $32.00 Includes step-by-step tutorial plus explanation of EPROM fundamentals $5.00 SHIPPING = $5.00 C.O.D. 


1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE s : wae 
Lynxmotion, Inc. Tel: 309-382-1816 “REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YourseLF) VISA © MASTERCARD @ AMEX 
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104 Partridge Road Fax: 309-382-1254 ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 


Pekin, IL 61554-1403 USA es sales @lynxmotion.com (513) 831-9708 FAX (513) 831-7562 * 
http://www.lynxmotion.com a tech @lynxmotion.com website - www.arlabs.com email - arlabs@worldnet.att.net MADE IN THE U.S.A 
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Hams can transmit GPS 
sitions from the Kenwood 
andheld to other ham sets. 


take an external video from a VCR or back-up cam- 
era and show it on the screen, too. The display could 
also show a GPS map in conjunction with car naviga- 
tion equipment, as well! 

Premier Communications ADI Company is also 
poised and positioned to satisfy the anticipated influx 
of new hams with a new two-meter mobile — the 
ADI AR-147 — along with ADI Premier handheld 
accessories including one of the neatest earphone/ 
concealed hand mic systems for any type of HT. The 
FBI and CIA would be envious where they could see 
the almost invisible earphone and the concealed 
hand mic for clandestine HT operation. 

Call Ken and Heather at ADI for their fact sheets 
at 714-257-0300. Also ask to see their catalog on 
their ultra-small, camouflaged FRS, |4-channel, UHF 
handie-talkie. By the way, when | get calls from par- 
ents who question whether or not their kids might 


E-Math Pro Windows version! 


¢ Essential Formula Te 
Srudeuts 


Features 


® Over 300 formulas 

© Ability to rotate equations. 

® Solve for any variable. 

© Help for each equation. 

© Win95, Win98, NT compatible 


Formula Categories: 
(A) Fundamental DC Formulas 


(B) Fundamental AC Formulas 


jal for Engineers, Technicians, and 


iret 


make good ham operators, | tell the parents to get a 
pair of Family Radio Service handhelds and see how 
the kids take to operating them. If they try to figure 
out ways to get further range than the advertised 
one or two miles from the 1/2-watt UHF output, 
chances are this tinkering with radio electronics is a 
good sign that the kids will probably make terrific 
ham radio operators. Try that trick; it works! 

Ham radio accessories giant MF] Enterprises 
(601-323-5869) is also gearing up for the influx of 
new hams entering the hobby, as well as existing 
hams wanting to upgrade their equipment for high- 
frequency worldwide capabilities. MF] has announced 
some lightweight switching power supplies that can 
handle up to 45 amps and only weigh in at five 
pounds! They are low-noise, and work great. | also 
like the MFJ-259B SWR analyzer that will check out 
any HF and VHF antenna system from |!.8 MHz to 


(C) RL and RC Circuits 

(D) RLC Impedance Magnitude and Phase 
(E) L’s, C’c, R’s and Conductors 

(F) Magnetics #1, Basic Equations 

(G) Magnetics #2, Losses 

(H) Magnetics #3, Design Equations 

(I) Waveshapes and Miscellaneous Power 
(J) Transmission Lines 

(K) Pulse Forming Networks 

(L) Buck and Boost Topologies 

(M) Flyback and Forward Converters 

(N) Half/Full Bridge and Push-Pull Topologies 
(O) Passive Filters 


E-Math Pro Windows v1.0 
$49.95 


Bytech Services 
www.bytechservices.com 

US Toll-free: 1-888-422-7521 
Voice/FAX (360) 422-7520 


(P) Active Filters 
(Q) Therma! Calculations 
(R) Semiconductors and Integrated Circuits 


Dealer and Distributor 
inquiries — YES 


(S) Radar, Antennas and Noise 


D| | il Bytech Services 
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170 MHz. Just hook up the coax, turn the meter on, 
and swing it through the bands, and see where you 
need to do some pruning or lengthening of the 
antenna elements to bring it into a perfect match. 

And speaking of worldwide antennas, there's a 
great book out there on Frequently Asked Questions 
About Wire Antenna Systems by well-respected ham 
Jim Thompson W4THU. Jim and his wife run (and 
own) Radio Works (Portsmouth, VA; 757-484-0140) 
which specializes in wire antennas and baluns. We 
recently tried out his CAROLINA WINDOM on high 
frequency, and Mike and Sally Davis (K7ACM and 
KK7IO) swear by its operation over a traditional 
five-band trap vertical. 

“When | switched from the vertical over to the 
Carolina Windom from Radio Works, | can now stay 
in touch with both long-range DX, as well as locally 
to my Sky WARN buddies,” comments Sally Davis, an 
avid Sky WARN weather-watcher. 

The expected explosion of ham radio recruit- 
ment has lead to large telecommunication accessory 
companies coming up with products specifically for 
the amateur radio service. Well-known six-meter 
DXer Tom Glaze K4SUS, has an inexpensive (under 
$20.00) VHF/UHF compact dipole with a small cable 
attachment to interchangeable connectors that 
works great for both classroom demonstrations, as 
well as in-the-field work. Screw on the specific con- 
nector type for your particular handheld, and you are 
on the air. It also works on land mobile, marine, and 
aircraft frequencies, too (Antenna World, Miami, FL; 
305-471-9507). 

OOPS — Here’s something that’s maybe NOT 
so great for the ham UHF operator, and that is those 
wireless weather stations that may be fun to look at, 
but noisy for the 70 cm band. The problem is where 
the weather stations transmit their wireless informa- 
tion back to the fancy LCD displays ... around 433 
MHz. | recently discovered an irritating once-a- 


Metric 


Equipment Sales, Inc. 


800-432-3424 


Fax: 510-264-0886 
www.metricsales.com 


Scopes, Meters, Analyzers, Power Supplies, Signal 
Generators, Counters, Recorders and more 


Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu, 
Wavetek, Keithley, and more 


Test & Measurement Instruments 


Over 7000 Models * 6-Month Warranty 
Save 30-90% * 5-Day Free Trial 
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minute data burst square on the weak signal 432.100 
MHz frequency that would just about knock my ear- 
phones off when straining to listen to the distant 
Hawaiian radio beacon. | tracked it down to a water 
temperature floating sensor on a pool five houses 
down the street. This is about the extreme range of 
a Part 15 transmitter, but nonetheless, | had to con- 
vince my water-loving neighbor that they really want- 
ed to send it back to the manufacturer for a different 
frequency because the frequency they were on 
would probably cause irreparable damage to their 
VCR library just a few feet away. They bought the 
warning, and a few weeks later the signal was 
nowhere to be found on UHF. | 
suppose those VCR tapes are now 
“interference free.” 

We know that the present 
ham operators with almost any 
class of license are still hot with 
their hobby — many going into 
the all-receive mode when going 
to ballgames, car races, airshows, 
or marine stadium events. The 
Optoelectronics RI! near-field 
receiver is one of MY favorites 
because it tunes from 30 MHz to 
2,000 MHz and can lock onto a 5- 
watt 460 MHz frequency as far as 
500 feet away in less than a sec- 
ond. Down on 150 MHz, it listens 
even further! Great stuff from the 
Opto gals and guys. Look at their 
web site (Optoelectronics web 
site www.optoelectronics.com). 

| also tried out some of the 
scanners from AOR USA 
(Torrance, CA; 310-787-8615), 
and recently enjoyed scanning in 
England with the AR-8200 
described last month, and now I'm 
working with their little tiny AR- 
16; and although it doesn’t give 
me high-frequency scanning, it 
does a terrific job on the VHF and 
UHF bands. All the gang at AOR 
are active hams; and when the 
new rules hit, they promise me 
some new and exciting products 
that will really add to our popular 
amateur service, 


FROZEN POOLS 
AND HOT 
OPPORTUNITIES 


The pending Rulemaking has 
caused all of the ham radio writ- 
ten question pools to be frozen. 
This is good news for those of 
you preparing for Advanced class 
— the July 31st, 1999 cut-off date 
has been thrown out, so your 
present manual for Advanced and 
all of the other question pools 
from beginning to top remain 
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unchanged. 

Same thing for the 5 wpm code test — examin- 
ers are not permitted to make it any harder even 
though the applicant will gain additional worldwide 
privileges after the rules change sometime this win- 
ter. This is why | recommend hams with a Technician 
No-Code license bring in the six-tape code-learning 
course for anyone tone deaf to dits and dahs. | was in 
a good mood when | put this one together and, so 
far, everybody that gets through all six tapes has been 
100 percent successful when they sit for the 5 wpm 
code test that will add to their Tech-license world- 
wide privileges in Europe right this minute, as well as 


I=. 
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add to worldwide privileges here in the USA within 
the next six months. Do it now before the code test 
gets more complex! 

It's going to be a great year for ham radio — 
everyone is positive with the restructuring rules, the 
equipment is continuing to stay priced within reach, 
features are up at steady prices, and the disappoint- 
ment of bombing an exam at the test center will be 
way down when new hams will only need to learn 
half the questions to be able to get the Technician- 
class privileges. If you are a ham, stay tuned into the 
ham scene because plenty will be changing within 
days or weeks, or certainly months. NV 
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Build your electronics library ata 
price yourcan afford! 
Order now from the 
Nuts & Volts-Bookstore!! | a 


As a paid subscriber to 
Nuts & Volts, you’ll receive a 


10% discount off the 
listed price shown here!! 


$39.95 
$34.95 
ELECTRONIC 
TRUELSEDTING Pa 
S , 
roubleshoot a pair any type / } 


4 Send check or money order to Nuts & Volts, 430 Princeland Court, Corona, 
CA 91719. Include a complete shipping address (no P.O, Boxes, please), i 5 " 
Shipping & handling $4,50, CA residents add 7.75% sales tax. Or, call our toll- 1 800 783 4624 
free order-only line at 1-800-783-4624 and use your MasterCard or Visa. ALL 

=4 ORDERS MUST BE PREPAID, 
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Ricca 


s an author 
and hobbyist, | 
need to create 
several draw- 
ings for every 
construction 
project, both 
for my own ref- 
erence and to 
be able to share my ideas with 
others. For a typical project, | 


need four drawings: a schematic; 
a component layout drawing; an 
etch pattern for making a PC 
board; and an “x-ray” drawing that 
shows both the component layout 
and the PC board traces. 

While there are a number of 
specialized (and often expensive!) 
software packages available for 
doing technical drawing, | have 
long used Microsoft’s PowerPoint. 


This article describes the use of 
Microsoft’s PowerPoint for creat- 
ing a personalized “palette” of 
schematic symbols and a “toolkit” 
for creating PC board drawings. 


This member of Microsoft's 
Office suite is most commonly 
used for doing slides for busi- 
ness presentations, but | found 
that I could adapt it for electron- 
ic hobby applications; it offers a 
large repertoire of standard 
lines and shapes that can be 
combined to create schematic 
symbols, and its precise draw- 
ing features make it easy to cre- 
ate accurate, actual-size artwork 
for transfer to a PC board. 

An added bonus is that, as a 
component of MS Office, it is 
already paid for. Also, it integrates 
perfectly with the other members 
of the suite — Word in particular — 
for situations in which | want to 
marry text and graphics. 

This article describes the use 
of PowerPoint for creating a per- 


sonalized “palette” of schematic 
symbols and a “toolkit” for creat- 
ing PC board drawings. We will 
then go through the complete 
process of drawing a simple 
schematic for a two-chip oscillator 
circuit (suitable for use as a warn- 
ing or alarm signal). Part II will 
describe the construction of a sec- 
ond palette and toolkit for creat- 
ing component layouts and the 
artwork for a PC board. 

A few cautions: First, | am 
presuming that you are familiar 
with the basic functions of 
PowerPoint for drawing lines and 
simple shapes (with and without 
the Snap To Grid feature), moving 
them around, re-sizing and group- 
ing them, and adding text boxes 
within a slide that contains a 
drawing. If you have never used 
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PiCmicros & BASIC 


PicBasic Compiler - $99.95 
PicBasic Pro Compiler - $249.95 


Now it's even easier to program 
the fast and powerful Microchip 
PiCmicros. The PicBasic and 
PicBasic Pro Compilers convert © 
your English-like BASIC 
programs to files that can be put 
directly into a PiCmicro. True compilers for 
faster, longer programs. BASIC Stamp™ I/II* 
libraries. For mid-range PIC12C67x, 14Cxxx, 
16CS5x, 6xx, 7xx, 8x, 87x, 9xx and high-end 
17Cxxx (PicBasic Pro only). 


“BASIC Stamp is a registered trademark of Parallax Inc. 


New! PIC-X1 
Experimenter/ 
Lab Board 
Assembled - $199.95 
Kit with parts - $139.95 
Bare PCB only - $49.95 


EPIC Plus PIC Programmer - $59.95 
rervvere Programs PIC12C5xx, 67x, 
14Cxxx, 16C505, 55x, 6xx, 
7xx, 8x, 87x and 9xx. 
Optional ZIF adapters for 
DIP, SOIC, MQFP, PLCC. 
Runs off two 9-volt batts or optional AC adapter. 
Includes programming software and assembler 


PICProto 
Prototyping Boards 

Get it wired quicker! High-quality 

blank prototyping boards for 

PiCmicros. Holds PiCmicro, 

5V reg, caps, oscillator, DB9-25, 

large proto area. $8.95 - $19.95 


micro ngineering Labs, One 
Box 7532 Colorado Springs CO 80933 
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PowerPoint or have only limited 
experience with it as a drawing 
tool, | suggest that you go 
through one of the many tutori- 
als or references available for 
this program before going fur- 
ther. 

Second, all of my com- 
mands and menu designations 
apply to PowerPoint 7.0; if you 
have a different version, many 
of the commands will be in dif- 
ferent places. That said, howev- 
er, the general method 
described in this article will still 
work. 

As far as hardware goes, a 
15” monitor is bare minimum 

and a 17” or better is preferred for 
this application. Fortunately, the 
larger format is much cheaper 
than it once was and is practically 
standard equipment with new 
home systems. 

Last, while | have gotten good 
results for hobby purposes, realize 
that PowerPoint isn’t a CAD pro- 
gram and PC monitors aren’t the 
most sophisticated of graphics 
displays. Most people will have to 
create the palette of symbols at 
high magnification — 200 percent 
or 400 percent — and then zoom 
down to 100 percent to have suffi- 
cient room on screen to create a 
schematic. 

The re-scaling distorts a few 
lines in the display, but symbols 
will still print okay. Also, in my 
experience, complex figures will 
not always copy perfectly from 
palette to composition area and 
will need minor re-touching. If you 
can live with this, you'll be 
pleased with the printed results. 


The Schematic Palette 


Figure 1 shows two slides in 
Slide Sorter view. Slide 1 is the 
palette that contains several 
dozen symbols from which we 
can choose. Slide 2 is the “com- 
position” area on which new 
schematics are drawn. For conve- 
nience’s sake, a few very com- 
monly-used symbols (resistor, 
capacitor, ground, etc.) and desig- 
nators (R1, Cl, etc.) are placed 
on the upper edge of slide 2. 

To begin creating the palette, 
make sure that your display reso- 
lution is 600 x 800 pixels (for a 


POWERPOINTING » POWERPOINTING « POWERPOINTING » POWERPOINTING » POWERPOINTING 


17” monitor) and open a new 
PowerPoint file. Create two slides 
in the usual way, and remove the 
placeholders that PowerPoint 
inserts by default. The slide orien- 
tation (set this in the File menu 
under Slide Setup, if necessary) 
should be Landscape; slide size 
7.5 by 10 inches for an 8-1/2 by 
11 sheet. 


Drawing Our First 
Symbols 


Refer to Figure 2. With the 
palette slide active, set 
PowerPoint’s magnification to 400 
percent in the View menu. We will 
be using PowerPoint’s precise 
drawing features, so make sure 
that the Ruler and the Guides are 
checked in the View menu. Snap 
To Grid (set in the Draw menu, 
see Figure 3) should not be active 
for now. The line style (set in the 
Format menu, see Figure 4) 
should be at its thinnest setting, 
and the Default For New Objects 
box should be checked. 

If you have never used 
PowerPoint’s precise drawing fea- 
tures, now is a good time to learn. 
Having checked Guides in the 
View menu, you'll notice that the 
slide is bisected by two dotted 
guide lines (Figure 5). Move the 
mouse pointer so that the arrow 
touches the vertical guide, and 
then press and hold the left 
mouse button. The number 0.00 
appears, which represents the pre- 
sent centered position of the verti- 
cal guide. 

If you drag the mouse to the 
right or left (refer to Figure 6), 
you will notice that this number 
increases in increments of .01 
inches. Also, an arrow points right 
if you are right of center and left if 
you are left of center. Try the 
same experiment with the hori- 
zontal guide; you'll find that it 
works similarly, but the guiding 
arrow points up or down. Now 
return both guides to 0.00. Let’s 


draw a resistor sym- 1 
bol (refer to Figure 7). | 
I 


Activate Snap Foire is ieaaapaiaes 


To Grid 


Draw a line 1/4” 
long by the ruler, right 
on the horizontal 
guide (a). Move the verti- 
cal guide to .25” right 
and leave it there (b). 
Move the horizontal 
guide up one “snap” 
increment to .08” and, 
from the right end of the 
horizontal line, draw a 
line up and rightward 
toward the horizontal 
guide (c). The Snap To 
Grid feature will automat- 
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Select these one at a 
time and move each 
! one a “tick” left. 
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digital multimeters 
STANDARD MODELS 


3 1/2 Digit Display (3/4" Digits) 
Diode and Transistor Check 
19 Position Rotary Range Switch 
Voltage Range: 

DC: 200mV-1000V 

AC: 200V-750V 
DC Current Range: 200uA-10A 
Resistance Range: 2000-200KQ 
Requires 9V Battery (included) 
4.96" (H)x2.76" (W)x0.94"(D) 
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DIGITAL SATELLITE TV REVOLUTION! 
KNOWLEDGE is POWER! 


® A clear explanation of all aspects of digital satellite TV 
rs Communication fundamentals and standards 
@ Digital ion, MPEG-2, DVB, error correction 
@ Uplink, satellite and receive system operation 
@ Internet operation and satellite delivery of data 
@ installing fixed and tracking dishes 
° Retrofitting olde older systems and mobile systems 
® Conventional and IF distribution systems 
and much more ... 


@ Troubleshooting and repair ... 


www.baylin.com 
or... Call 800-483-2423 


ORDER via Internet or Send $60 plus $5 s/h to: 
Baylin Publications, 1905 Mariposa, Boulder, CO 80302 
MASTER,VISA & AMEX /COD orders accepted 


FREE CATALOG - Satellite TV books, videos and software 


486 pages, 8-1/2" x 11" 
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Small Bear Electronics 


Are you interested in Microprocessors & Embedded 
Control Systems? If not you should be! Look around, 


microprocessor in it. TVs, cars, radios, traffic 
lights & even toys have embedded computers 
controlling their actions, The Primer Trainer is 

the tool that can not only teach you how these 
devices operate but give you the opportunity 

to program these types of systems yourself. 
Examples & exercises in the Self Instruction 
manual take you from writing simple programs to 
controlling motors, Start out in Machine language, 


ically constrain the angle to 45 
degrees. Press CTRL-D to dupli- 
cate the line, and press the Up 
Arrow key twice to move it into 
place alongside the first one (d). 
Select both angled lines, 

duplicate again, and use the Up 
Arrow and Right Arrow keys to 
move them into place (e). Select 
the first angled line in the series, 


duplicate it, and flip it horizontally. 


Move it into place (f). Press CTRL- 
D again and move the resulting 
line to form the second peak of 
the figure. 

Duplicate one last time, and a 


=== line will appear in the correct 


place to form the third peak 
(g). Add the ending line by 
duplicating the one that you 
started with (h). Now turn off 
Snap To Grid, turn off the 
Guides, and reduce the Zoom 
to 100 percent. 

You'll notice that the lines 
that make up the figure don’t 
quite touch. | had to nudge 
each of the left-leaning lines 
exactly one “tick” further left 
(Figure 8), and | had a solid 
figure. Group all the lines and 
print the slide to see the 
result. Restore the zoom to 
400 percent, and we'll do a 
capacitor. 


Drawing A Capacitor 


Refer to Figure 9. Begin 
as before with a 1/4 inch hori- 
zontal line (a). Raise the hori- 
zontal guide to .08 inches. 


a and draw a vertical line exact- 


ly .16 inches long as shown in 
(b). This will be two snap incre- 
ments. Check the height by mov- 
ing the guide to measure if you 
aren’t sure. The line should be 
.08” above the horizontal and .08” 
below. 

Move the vertical guide to .42 
inches right, and draw an arc 
from the intersection of the guides 
to 0.00 horizontal (c). Duplicate 
this arc, rotate it left, and move it 
into place as shown (d). 

Though we now have the 
required curved line, | thought 
that its arc was a little too 
extreme. If you want to correct 
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WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING. 


WE GIVE YOU A 12 MONTH Wi 


(ARRANTY. 
WE WILL BE HERE WHEN YOU NEED US / EST. 1986 
WE SAVE YOU™™"" MONEY “"* 3333 


NO JOB IS TOO LARGE OR TOO SMALL ....... VOLUME DISCOUNTS AVAILABLE 


GENERAL ELECTRIC 


UNIDEN 


this as | did, first turn off Snap To 
Grid and group the two arcs 
together. If you now place the 
mouse pointer on the left-hand 
center “handle” of the arc (e), 
you'll find that the pointer 
becomes a two-headed arrow. 
Press and hold the left mouse but- 
ton, and move it a little to the 
right to “squoosh” the curve a lit- 
tle. Close up the distance between 
halves of the capacitor, add a 
right terminal, and you have the 
result shown in (f). 

To finish this symbol, | moved 
it next to the resistor to compare 
it for size. It looked a little small, 
so | used the Scale function in the 
Draw menu to increase it to 125 
percent of its original size. | then 
ungrouped, increased the length 
of the horizontal lines, and 
grouped everything together 
again. 

| use lots of electrolytics, so | 
duplicated the capacitor symbol, 
added polarity markings, and put 
the result on the palette. The 
markings are in Arial 12 point 
bold, and they are separate, sin- 
gle-character text boxes in my ver- 
sion. | found that an underscore 
character looks better than a 
hyphen for the negative symbol. 
You can see my result in the 
overview of the palette. 


How About An Op-amp? 


Refer to Figure 10. To create 
the amplifier symbol, we need to 
draw a triangle. Unfortunately, this 
is one function that | know defi- 
nitely operates differently in other 
versions of PowerPoint. Check 
your manual or the Help screens 
if you need to. In version 7: 

Starting from zero horizontal 
and zero vertical, draw a square 
3/4” by 3/4”. From the Draw 
menu, select Change AutoShape 
and then select the isoceles trian- 
gle. Rotate the figure right and 
add two 1/4 inch long horizontal 
lines at .17 inches high and at .58 
inches high. Turn off Snap To 
Grid, and add the plus and minus 
symbols as we did for the elec- 
trolytic capacitor. | used 10 point 
type for this rather than 12 point. 


then move on to Assembler, & then continue on with optional C, Basic, or Forth Compilers. APX6S0 1080 $29.95 


So don't be left behind: this is inf ti 110} ' 19A704850P(1200mAH) $34.95 
800mAH) $39.95 100010101070 $34.95 


Group everything together. 

Move this figure next to the 
others and compare it for size. | 
scaled the whole thing up to 115 
percent of its original size using 
the Scale function in the Draw 
menu. 

| think you get the idea at this 
point. Each figure is an inch to an 
inch-and-a half long, and as wide 
as needed for pleasing proportion- 
al appearance; use your judge- 
ment. A few observations that 
might help as you construct your 
own additions: 


19A704860P(1 
PL19D429763(777)G1/3 $37.95 1100 1200 Series $ 36.95 
19A705293P 344A4506P $34.95 BP205 650mAh $ 19.05 

BP200 1500mAh $ 24.95 
MAXON SA-1155 1160 $39.95 $0150 1s00mAh $22.95 


TAD 1450 15101520 $21.95 1COM 


MOTOROLA BP2/ BP3/BP22 $ 18.95 

P200 HT600 MT1000 BPS /BP23/24 $24.95 Any brand 7.2V $ 18.95 
NTN 4585 4824 5414 $37.95 BP7/CM7/BP8 $32.95 Any brand 9.6V $29.95 
NTN 5447 5521 5545 $37.95 BP180/CM79 $34.95 Any brand 12.0V $ 32.95 
NLN 5860 NTN 4327 $39.95 YAESU Any brand 14.4V $ 37.95 

MIDLAND FNB3 4121416 $32.05 Any Brand 18.0V$ 45.95 
70-B10 B16 B19 B21 $39.95 FNBI9 21 262738$32.95 COMPUTER PACKS 
825 826 B32 B36 B60 $39.95 FNB 101117 2535$23.95 Send battery for quote. 


FOR INFORMATION ABOUT YOUR REQUIREMENTS CONTACT US: 
PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM 


SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL 
VISIT OUR WEB SITE http://members.aol.com/primecell/primecell.htm 


BATTERY REBUILD SERVICE 
MANY OTHERS AVAILABLE - WRITE OR CALL 
FREE CATALOG face] 
E ADD $ 4.50 SHIPPING & HANDLING PER ORDER 
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Measuring Temperature 

Using a Photocell to Detect Light Levels 

Making a Waveform Generator 

Constructing a Capacitance Meter 

Motor Speed Control Using Back EMF 

Interfacing and Controlling Stepper Motors 

Scanning Keypads and Writing to LCD/LED Displays 

Bus Interfacing an 8255 PPI 

Using the Primer as an EPROM 

DTMF Autodialer & Remote Controller (New!) 

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer 
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade 
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, & 
Assembler/Terminal software. Please add $5.00 for shipping within the U.S. Picture shown with upgrade 
option and optional heavy-duty keypad ($29.95) installed. Satisfaction guaranteed. 


—MaAc. inc. 


ps eee WAY, CARBONDALE. dae caeer aod 
Fax 457-0110 

World Wide Web: hicseuadhisia 
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Examples 
Include: 


+ | have noticed that a line or 


Write in 111 on Reader Service Card. 
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lines in a figure that | have built 
will sometimes get distorted when 
the figure is copied or rotated or 
the zoom is changed. No problem 


— just ungroup the figure, 
delete the affected line or 
lines, and re-draw. Don’t try 
straightening lines that 
have been distorted by re- 
scaling. 

Once you get a draw- 
ing that prints cleanly and 
displays reasonably well at 
the magnification you typi- 
cally use for composition, 
you're set. 

+ If you need to put 
one shape inside another 
(as in the LEDs, for exam- 
ple), realize that the shape 
that surrounds the other(s) 
must either be sent to the 
back or have no fill. 

* When you need to 
orient lines within a figure 
with respect to the center 
of the figure, use the 
guides. Take, for example, 
the photoresistor symbol. 
Figure 11 shows how | 
drew it. 

+ Snap to Grid is 
sometimes useful when 
you are constructing a 
complex symbol. 

+ Some complex 
symbols are drawn by 
combining standard 
shapes and hiding parts 
of them with another 
shape or shapes; my 
transformer and coils fall 
into this category. See 
Figure 12 for the how-l- 
did-it. If some figures of 
this sort display correctly 
but a part of the figure 
that should be white 
prints black, check your 
printer settings. Some 
printer drivers (like mine) 
have a “Print Black and 
White” checkbox that will 
override Color and Line 
settings in PowerPoint. 


* You can get the Greek letter 
lambda ( A ), which is used in the 
symbols of various electro-optical 
devices, in the following way: 


Create a text box and type into it 
a lower-case letter “I.” With this 
text box selected, click Format 
and then Font. Set the font type 


ois oS i eR ee ene Pe ee ~ ee a 
| Draw a circle 58" in Position the horizontal guide Nudge the resistor into | 
i diameter. Turn off Snap so that It runs through the = 

middie handles of the circle. 


To Grid. 


ee en a a ee 


a a a a a nr 4 


| Use the guides and Draw a small ellipse (like a ate 
Snap Ta Grid. Draw a rectangle. moe atic Koaetauaiy be oat oe other 
i J half of a transformer. 
1 o D4 
| 
Put an ellipse at 
i 
: : on @ s each “peak”. 
] 
(a) ) hide half of the circles by 6 
l 


re) Make the 
“hs sivdng i white fil and white lines. 
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to Symbol, select the font size you 
need, and then click OK. You will 

find that your “I” has become “A, 
and you can move it to where you 


want it. To rotate it as you 
see in my examples, select 
the box, and then either 
use the Rotate choice in 
the Draw menu or click 
the Free Rotate button. 

+ To get the degree 
symbol for the thermistor: 
Start the text box and type 
the lower-case “t.” Make 
sure that the Num Lock 
key is active, hold down 
the Alt key, and type the 
sequence 0176 on the 
numeric key pad. The 
symbol will appear when 
you release the Alt key. 

Now fill the palette 
with symbols of your own 
choice. You can use my 
examples to start and 
check the pages of this 
magazine for other ideas. 
Once you are satisfied 
with your palette, copy a 
few of the figures that 
you expect to use most 
often across the top of 
the composition slide. | 
found that this leaves a 
maximum of working 
room for a drawing. 
Also create the designa- 
tors R1-R10, C1-C10, 
etc., as individual text 
boxes lined up as you 
see in Figure 13. | found 
that having this avail- 
able is a major time 
saver over typing indi- 
vidual designations 
later. 


Our First 
Schematic 


As | mentioned ear- 
lier, | do my actual draw- 
ing at 100 percent. 
Also, | don’t usually use 
Snap To Grid when 


USB Relay 


Module 


LASERS & ACCESSORIES 


Model JSB-210 Giiies Pradacte HELIUM NEON LASERS DIODE LASERS 
Controls 8 to 16 "form C" relays 
over the USB (Universal Serial RS-485 Remote I/O 
Bus). Program the module with ISA Waveform Generator 
simple commands in any program RS-485 to DS-1820 
language that supports USB RS-485 Temperature I/O 
Communications. Driver and DS-1820 Probe 
sample code provided 
J-Works, Inc Visit our Web site for WEB SITE: 
Information on all our products ilerevitH—e Www. 
12328 Gladstone St., Unit 4 http:// j k INST eNt> Mi-lasers.com 
Sylmar, CA 91342 p://www.j-works.com StRUMENTS . 


Phone: 602-934-9387 


(818) 364-0787 Voice (818) 270-2413 Fax E-mail sales@ j-works.com ae eee 
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drawing a schematic. Set these 
parameters to start and see how 
they work for you. 

Figure 13 shows the top of 
the composition slide, with a cou- 
ple of additions; 555 timer chips 
are used a lot in a couple of 
generic circuits, so | preconfig- 
ured one on the palette. To begin, 
copy this figure to the composi- 
tion slide along with a piezo ele- 
ment and a push button or toggle 


: Connect the power supply 
Figre 15 busses with this line. 


waa St — Of C2 3.04.05 C8 CT C8.C8.0ON DIO? 08 O4 OS 
hh 


Duplicate the part withinthe | 


with its left edge 
about 2.5” left of 
center and the 


dotted lines and make afew | 555 designation at 0.00 


changes onthe result. 


first stage. 


Rt - 8.2K C1 - 10 fd. etectromytic $1 - SPST Pushbuttan 
R2 - 45K C2 - Oinfa 

R3 - 4K C3 -.022 nfa 

R4-47K —sC4- - 4.7 nf. ehectraytic 

RS - 10K 


switch. 

You'll notice that | have a cou- 
ple of short lines of various widths 
available in the same area as the 
common components. To draw a 
line, | sometimes find it more con- 
venient to duplicate one of these 
(CTRL-D) and extend it if neces- 
sary than to go back to the Line 
Draw tool. 

Figure 14 shows the drawing 
of the first stage. Locate the 555 
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Add the piezo 
element. 


Add a resistor between 
here and pin 3 of the 


Figre 16 


| ee 


horizontal. Use the guides 
to help you. We know 
that, for stable operation, 
the 555 requires a small 
capacitor from pin 5 to 
ground. Duplicate the 
capacitor symbol, rotate 
it, and move it into place 
(a). Add a ground symbol 
on the end. 

This first stage will be 
an astable multivibrator 
running at very slow 
speed, so connect pin 2 
and pin 6 with a short 
line and add an electrolyt- 
ic capacitor from this 
junction to ground (b). 

Now add two resistors 
yj (c), and a long line as 
j 2 bus for the positive 
| side of the power 
j source (d). Add the 
| switch, the battery, and 
12 ground (e). 
| Now look at Figure 
r 15. The second stage 
| of our circuit is the 
j Same as the first 
| except that it runs at a 
I 
I 
i 
I 
| 
I 
} 
i 
! 
! 
j 


much higher frequen- 
cy, so let’s pull off a 
serious PowerPoint 
trick: Select all of the 
components in the first 
stage, group them, and 
then duplicate. Move 
this second stage into 
place. Ungroup the 
electrolytic in this 
stage, remove its polar- 
ity markings and 
regroup. Remove the 
capacitor from pin 5 and then 
connect the two stages with a 
resistor. The last bit of drawing is 
adding the piezo element. Pretty 
easy, Yah? 

To finish up, see Figure 16. 
Do your designations by moving 
the appropriate component num- 
bers into place, and then clean up 
any symbols that you’re not 
using. Add the appropriate value 
to each designation. Done! 
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Save this presentation under a 
different name, and delete slide 
number one. Be careful with this 
last step! You would not want to 
delete the palette from its original 
file — only from the file that con- 
tains the new schematic. 

Now that you have done one 
schematic, I’m sure that you will 
want to try using these tools to 
develop other ideas. | will mention 
a couple of other “practicalities” 
that have come from my experi- 
ence with them: 

| purposely made the passive 
components a little larger than | 
might have, because | presumed 
that the typical drawing would 
most likely not extend more than 
two, or perhaps three, stages. If 
you are doing something more 
complex, you may want to scale 
down the “common” components 
on the composition slide, and per- 
haps some of the others that you 
copy there as well, before you 
start to draw. The PowerPoint 
Draw/Scale feature makes this 
easy, and any distortion that it 
introduces to your models is usu- 
ally small and easily retouched. 

My other comment relates to 
joining of overlapping component 
lines. | have noticed that when | 
connect, say, a terminal line of a 
capacitor to the line extending 
from a chip, the lines will some- 
times appear to be completely 
merged on screen but will then 
print out just slightly out of align- 
ment. | don’t know exactly why 
this happens — it may have do 
with the fact that | am using this 
program in a way that its design- 
ers didn’t forsee — but it’s easy 
enough to deal with if the mis- 
alignment is a real problem. Just 
ungroup one of the figures that 
you are joining, remove one or 
the other of the offending lines 
and redraw as necessary. 

Creating the palette is a good 
deal of work and it requires some 
skill with PowerPoint, but | think 
the results are well worth the 
effort. NV 


ROBOTS WANTED: Dead or alive, 
whole or parts. Marvin (lowa Precision), 
Gemini, RoPet, Hubot, RB5X, Newton 
SynPet, ComroTot, ELAMI, ITSABOX, 
HeathKit (HERO JR, 1, 2000, or Arm 
Trainer), Androbots (TOPO, BOB, Fred, 
and Androman), Rhino, Maxx Steele, 
Omnibots, etc. Also looking for robot pro- 
totypes, options, and literature, will pay 
cash. Please E-Mail 
rdoerr @bizserve.com Call 810-777-1313 
or write to: Robert Doerr, 26308 
Cubberness, St. Clair Shores, MI 48081. 


www.futurerobots.com ROBOTICS for 
active security systems is now possible 
for the amateur electronic experimenter 
to design and build. Come and see the 
future of home robotics and read Lab 
Note 116 Design Concepts for Various 
Types of Guard Robots. Also other tech- 
nical articles about active security robot 
and systems. 


PLANS — KITS — 


SCHEMATICS 


BUILD THE MENDOCINO MOTOR. This 
fascinating device is a solar powered, 
magnetically levitated motor. It will 
delight and amaze you and your friends. 
The 27 page plans book includes a list of 
parts suppliers. The motor uses readily 
available parts. Plans are $15 plus $2.50 
S&H. Write to: St. Elmo’s Fire, PO Box 
141, Stow, MA 01775. E-Mail: tev@gen 
rad.com 


200+ ELECTRONICS PROJECTS. Build 
for pleasure or make 100% (or more) 
profits reselling printed plans. $1 (refund- 
able) for catalog & dealer info. MATCO- 
AS, PO Box 509, ROSEVILLE, MI 
48066-0509. 


PCB Milling 
> Gaal 


CIRCUIT BOARDS. Low-cost, precision- 
made PC boards from your CAD pro- 
gram files (no photoplots required). 
Single and double-sided with contour 
routing. Ideal for RF/analog/digital proto- 
types. Full details at http://www.pc 
bmilling.com E-Mail: feed 
oe aa com FAX: 703-818- 


TERRIFIC TIMEPIECES! LED binary 
clock. LED digital clocks, other kits! Free 
catalog! WPC, 805-339-0702. 
www.ElectronicsUSA.com 


AWESOME KITS: lon propulsion motor, 
solar robot, stepper driver, scrolling 
clock, and more! Catalog $1. LNS 
Technologies, PO Box 67243, Scotts 
Valley, CA 95067. www.techkits.com 


HEATHKIT COMPANY is selling photo- 
copies of most Heathkit manuals. Only 
authorized source for copyright manuals. 
Phone: 616-925-5899, 8-4 ET. 


VOICE CHANGER: PCB with all board 
mounted components plus speaker. 
(Watch for our N&V article.) New price 
$9.95 postpaid in US, MicroMethods, PO 
Box 909, Warrenton, OR 97146. 503- 
861-1765 jdennon@seasurf.com 


MAKE YOUR OWN PHOTOVOLTAIC 


CELLS! Incredibly easy, cheap, com- 
pact, and versatile. Complete instruc- 
tions. wclark @infoave.net 


PALM PILOT never replace batteries 
again. Simple modification charges bat- 
teries in cradle. For Palm Pilots up to Ilix. 
$10. Mark Lopez, 22689 Silver Dollar, 
Corona, CA 91719. 


j VHF POWER AMPLIFIER pet 


BROADCAST FARTHER! 75-110MHz 
amplifier connects to stereo transmitters. 
Produces 2-15 watts. Requires 50- 
150mW drive. Complete plans with part 
source and antenna information only $14 
+ $2 S&H. Progressive Concepts, PO 
Box 586, Streamwood, IL 60107. 630- 
736-9822. 


ELECTRIC POWER METER STOPPER 
MAKES METER RUN SLOWER, STOP, 
OR EVEN REVERSE! COMPLETE 
PLANS $10, SOLD FOR EDUCATION- 
AL PURPOSES ONLY. 
(VISA/MC/AMEX/COD) OPEN 24 
HOURS! 407-654-9677 BRINKER 
ENGINEERING LABS, USA. 


CONSUMERTRONICS 120+ exciting 
manuals: Electronics, computers, 
Internet, phones, energy, radionics, 
financial (including stocks), crime-fight- 
ing, security, survival, phenomena, SPE- 
CIAL PROJECTS. Catalog $3. PO Box 
23097, Albuquerque, NM _ 87192. 
www.tsc-global.com 


PIC INSTRUMENTATION and monitor 
chips, kits, quick-build protoboards, tele- 
phone electronics, pocket testbench. 
Oricom Technologies, 303-449-6428. 
www.sni.net/~oricom 


t your door bons tread 
$13 per year. Call 1-800-783-4624 


32 PIN 
28 PIN 
24 PIN 


INTRONICS, 
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THE POCKET PROGRAMMER 


Only $129.95 


Intronics, Inc. 

Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 
Tel. (913) 422-2094 


The portable programmer that uses the printer port 
of your PC instead of a internal card. Easy to use 
software that programs E(E)prom, Flash & Dallas 
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 
series from 16K to 8 Megabit with a 32 pin socket. 
Adapters available for Pic, MCU’s 874X, 875X, 40- 
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang, 82/74 
Prom’s and Eprom Emulator to 32K X 8. 


Same Name, Address & Phone Number for 16 Years.... 
Now isn’t that Amazing ? 


Add $5.00 COD 
Add $4.00 Shipping 


Fax (913) 441-1623 Visa / Master Charge / Amex 


REFILL INKS FOR INKJET PRINTERS 


>| Refill your old cartridge and save. All refill kits come with instructions 
and needed materials for refilling inkjet cartridges. Success guaranteed. 
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+ | Available for the following: 
|| CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ-200 
+ | Single, Black, $8.00. CANON BJC-600 (BC-201) Single Black or Single Colors 
(3 refills) $8.00. CANON BJ-130/300/330 & IBM Exec Jet (Cart #BJI-481 
& BJI-642) Black - 3-bottle kit $22.00. CANON BJC-210/240 (BC-05 Cart) 
3-color kit (3 refills each color for BC-05) $24.00. CANON BJC-4000 and 
Apple Stylewriter 2400 Black 3-bottle kit (3 refills BC-20, 9 refills BCI-21 black, 
30 refills BCI-11 black, 10 refills BCI-10) $19.00. CANON BJC-4000/BJC70 and Apple Stylewriter 2400 
Tri-color kit - 6 refills each color for BCI-21 or 15 refills each color for BCI-11 $24.00. CANON BJC- 
800/820/880 3-bottie kit (for BJI-643B) $19.00. CANON BJC-800/820/880 3-bottle tri-color kit (Cart 
#BJI-643CMY) $24.00. EPSON STYLUS COLOR PRINTER - (Cart S020034) Single Triple black $19.00; 
Tri-color kit (Cart S020036) 2 refills each color $24.00. EPSON STYLUS COLOR Il - (S020047) Triple Black 
$19.00 (S020049). Tri-color (2 refills each color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 
(S020093) Triple black (7 refills total) $19.00. EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 
refills each color $24.00. EPSON STYLUS COLOR 400, 600, 800, 1520 Tri-color (5020089) 3 refills each 
color $24.00. EPSON STYLUS 800/1000 (S020025) 3-refill kit, black, $19.00. EPSON STYLUS COLOR 
440 AND 640 Black refill kit. (S020187) 4 refills plus free vacuum bottle $19.00. EPSON STYLUS COLOR 
440, 640, AND 740 (S020191) Color refill kit. 4 refills of each color $24.00. HP DESKJET 500/550/560 
(51608A, 51633A, 51626A) Black single refills $8.00. HP DESKJET 500/550/560. Black 3-bottle kit 
$19.00. HP DESKJET 500C/550C/560C . Tri-color kit (5 refills each color) $24.00. HP DESKJET 
1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack (3 refills) $19.00. HP DESKJET 
1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C,M.Y). Tri-color kit (one refill each color) $24.00. HP 
DESKJET 600/660 (HP 516294) Black three pack $19.00. HP DESKJET 600C/660C. (HP 51649A) Ti- 
color (5 refills each color) $24.00. HP DESKJET 855C/1600C (HP 51645A) Black three pack $19.00. HP 
DESKJET 855C (HP 516414) Tri-color kit (2 refills each color) $24.00, HP PAINTJET and PAINTJET XL 
(51606A) Black 3-bottle kit $19.00. HP PAINTJET and PAINTJET XL (51606C) Tri-color kit $24.00. HP 
PAINTJET XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINTJET XL300 Tri-color kit (1 refill 
each color) HP 51639C,M,Y $24.00. HP THINKJET, QUIETJET, KODAK DICONIX 150 (51604A or 
92261A) black 5 refills $9.00. IBM/Lexmark/Execjet/4076 (1380620) black 3-refill kit $19.00. 
IBM/Lexmark ExecJet IIC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. Lexmark 
3200, 5000, 5700, 7000, 7200, Optra 45 and Z51 (12A1970) 3 refills Black $19.00. Lexmark 3200, 
6000, 5700, 7000, Optra 45 and Z51 (12A1980) 4 refills each color $24.00. SNAP AND FILL SYS- 
TEM - Permits refilling HP 51626A (black for HP 500-series) and HP 51629A (black for HP 600-series) car- 
tridges without making a hole in the cartridge. Consists of special cartridge holder, syringe, plastic tubing, and 
directions. STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR SNAP & FILL SYSTEM (black 
only) 4-oz. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP 51626A or HP 51629A. 


HARD-TO-GET PRINTER RIBBONS Cp 


Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; TI-850/855 $6.00; Centronics 700 Zip Pack 

$5.00; C. Itoh Prowriter Jr, Riteman C+/F+ $6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00; 

MPS 803 $5.00; Decwriter LA30/36 $4.00; Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore 

1526 $5.00; Epson JX-80 4-Color $14.00. Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00. 
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS. 


Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. 
Add $4 per order shipping. CA residents add 7.75% sales tax. On ribbon orders over $50 deduct 10% dis- 


H.T. ORR Computer Supplies 


249 Juanita Way, Placentia, CA 92870-2216 
714-528-9822 - 800-377-2023 - FAX 714-993-6216 
http://www.extremeplay.com/occomp/orr.htm | 3 


wave, 


Write in 73 on Reader Service Card. 


Attention Dealers and Consultants 


Scrambled data while flashing upgrade BIOS? Our BIOS repair service will correct any virus 
or flashing errors. Save the cost of a new BIOS chip, or worse yet, a new motherboard. 


BIOS RECOVERY SERVICE $25.00 


2Mx32_ 72-pin SIMM F/P 
4Mx32_ 72-pin SIMM F/P 
8Mx32 72-pin SIMM F/P 
64MB SDRAM (PC 100) 
128M8 SDRAM (PC100) 
256MB SORAM (PC-100) 


64Kx1-15ns 22-DIP. 
32Kx8-25/20/15ns 2! 
64Kx8-15ns 32-DIP. 
128Kx8-15/20ns 32-DIP narrow........ 
128Kx8-15/20/25ns 32-DIP wide 


TO PRINTER PORT 


Pentium |! 400.. 
Pentium ti 333.. Mipomess 
Celeron 333 PGA 


the 8.46GB barrier. Supports any 
IDE hard drive over 528MB up to 
128MB. Works with any X86, 

tM KIT(2.256x16) awe souap ).. $196) Pentium, or Pil System. $29.95 


PACKARD BELL 
N UPGRADES 


MB KIT(2-256x16)2CAS SOWZIP... $18/35 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
TERMS: VISA/MC — MIN, ORDER gam elie & HANDLING: $7 MIN. 


LA PAZ ELECTRONICS INT'L 


www ..lapazusa.com 
P.O. BOX 261095, San Diego CA 92196 
TEL (858) 586-7610 FAX (858) 586-1482 
e-mail: lapazusa@pobox.com 
Write in 67 on Reader Service Card. Serremser 1999 55 


ACP's 93rd GIANT 
COMPUTER 


ay 8am-2pm 


bent 2bt 


Admission & Parking 
hop 100's of Sellers 


vn 


in ACP’ s Pte Parking Lot 


van omputer Products, Inc. 


1310 E. Edin 
Santa Ana, CA 


714-558-8815 


MANUALS — SCHEMAT- 


ICS WANTED 


MINISCOPE #MS-15 by NonLinear 
Systems, 535 Stevens Ave., Solona 
Beach, CA 92075. 


MISCELLANEOUS 
ELECTRONICS FOR SALE 


NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, 


CALL FOR a free electronics catalog 
or visit our web site at www.bgmicro 
.com/ B.G. Micro, PO Box 280298, 
Dallas, TX 75228. Order line 1-800-276- 
2206. 


SOLAR-POWERED FAN HAT. Baseball 
type hat with solar powered fan. Great for 
sports fans, golfers, etc. Available in red 


CABLE TV(MMDS) CONVERTER 


Our converters are designed for your specific need 


85 Ch Plain Converter, Ch-3, AFT/MFT 
PG Lock, HRC/STD and Sleep Timer 
Price: between $29 - $49 


99 Ch Plain Converter, Ch-3, AFT/MFT 
PG Lock, HRC/STD and Sleep Timer 


Price: between $49 - $69 


125 Ch Volume Converter, Ch-3/4 out 
ACWIMFT, PG Lock, HRC/STD and Sleep Timer 
Price: between $59 - $89 


FREE BROCHURE 
CALL (310)515-5085 or 
FAX 1-800-579-5000 


PCW Company 


MANUFACTURING EQUIPMENT: 
Alphatron PT-100 digital pull tester, 
Kingsley hot stamp cable marker for 
round and flat cables, with many ribbons 
and dies. New Hermes portable engrav- 
ing machine, many dies and plastic 
engraving stock. Chicago bench drill 
press 5-speed rack and pinion. Dayton 
2Z543 spot welder. Much more including 
crimp tools, electronic hand tools, and 
etc. Please call and ask for Bob at 925- 
449-3961. 


HIGH QUALITY TOOLS AND STAIN- 
LESS STEEL HARDWARE. European 
and American screwdrivers, nut- 
drivers, pliers, hex-keys, balidrivers, 
and more! Wiha, Bondhus, and 


and high voltage components and equip- or blue. $19 plus $2.00 shipping. CA res- Knipex. Stainless cap screws, 
ment. Guaranteed quality at reasonable idents add 7.75% _ sales _ tax. machine screws, nuts, U- 
cost. OE Technologies, Box 703, La Visa/MC/Disc/Amex OK. H.T. Orr bolts, and eyes. Free catalog. Robert 


Madera, NM 87539. Ph: 505-583-2482, 
Fax: 505-583-9190, E-Mail: oetech@ 
newmexico.com http://www.oetech.com 


TZPC-175 
Converters 


$39.00 


VY Call for other models 
Y One stop shop 

VY Same day shipping 

V One full year warranty 
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Computer Supplies, 249 Juanita Way, 
Placentia, CA 92670. 714-528-9822, 1- 
800-377-2023, FAX 714-993-6216. 


Mink Import-Export, Box 6437V, Fair 
Haven, NJ 07704. Telephone or fax 
732-758-8388. E-Mail: w2tv@csi.com 


Centurion: CF-3000 
(Brand New) 
True, 99-Channel 


$49.00 


20-lot 


Intek Electronic 
Systems 
405-634-1535 


Write in 74 on Reader Service Card. 


ANAHEIM WIRE PRODUCTS. DIS- 
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1973. Items available 
from our stock: Hook up wire, Automotive 
primary wire, GXL, SXL, Plenum cable, 
Teflon wire, Multi-conductor cable, 
Irradiated PVC, SO-CORD, Mil-Spec 
wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink 
tubing, Cable ties, Connectors. Wire cut 
& strip to specs. If interested, please call 
1-800-626-7540, FAX: 714-771-5043. 
Visa/MC/Amex. SEE US ON THE 
INTERNET: http://www.an 
aheimwire.com OR E-Mail: info@an 
aheimwire.com 


ELECTRONIC PARTS: LOW, LOW 
PRICES! Phone, fax, E-Mail for free flyer. 
Hoffman Industries, 853 Dundee Ave., 
Elgin, IL 60120. Ph: 847-622-8201, Fax: 
847-622-8202, E-Mail: hoffind@aol.com 
Web site http://hoffind.com 


FREE FLYER on DBS, cable TV, phones, 
credit cards, schematics, health items. 
Bill 1-800-879-9657. 


SOLAR ELECTRIC SUPPLIES: All 
manner of solar electricity available here. 
64 watt panel, $319. 120 watt panel, 
$589. Flexible 5 watt, $89. Controllers 
start at $39.95. Inverters, shunts, racks, 
mounts, etc., solar roofing shingles. Visit 
www.planetarypower.com 1-877- 
SOLAR-PV. 


PC CABLES: http://www.pccables.com 
connectors, RS232, IDC, SVHS, ribbon 
cable, DB9, DB15, loopback, null 
modem, jumpers, SCSI, screws, rails. 
Secure online catalog, ordering, brows- 
ing. 954-418-0817. 


CNC SERVO control 3 axis PC based 
CNC servo control. Software features 
feed override, real-time position display 
editor, canned cycles, graphics, and 
block lookahead. 4 axis ISA card, $650. 
CNC software, $600. Complete systems 
with motors and amps also available. 
Call JRA at 248-637-9480 for more info. 


MISCELLANEOUS 


ELECTRONICS WANTED 


WANTED: BALANCING machines & 
vibration analyzing equipment manufac- 
tured by the following: Spectral 
Dynamics, Hofmann, Bentley Nevada, 
Schenck, IRD Mechanalysis, Gishott. 
Contact Mike Park at E.T. Balancing, 
12823 Athens Way, Los Angeles, CA 
90061. 310-538-9738, FAX: 310-538- 
8273. 


WANTED: AVIONICS test equipment, 
IFR, 600A, 401L, others, Collins, King, 
Sperry, North Atlantic, Litton INUs LTN 
series, rate and tilt tables, air data test 
sets, 941-625-3222 P, 941-625-0494 F, 
E-Mail: avionics @afcon.net 


WANTED: TUBE HiFi/commercial amps, 
preamps, corner/horn speakers. Altec, 
Marantz, Mcintosh, Western Electric, 
etc. 405-737-3312 fax 405-737-3355. 


DEC EQUIPMENT WANTED!!! We are 
buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific 
Micro Systems (SMS), DSD, Datability, 
Dilog, other DEC compatibles, and 
Computer Output Microfilm (COM) units. 
Please call for a quote or fax us your 
equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 OR fax 
937-847-2350. 


WANTED: EXCESS ELECTRONIC 
COMPONENTS, BOARD-LEVEL COM- 
PONENTS; MILITARY COMPONENTS; 
ICs, MEMORY, TRANSISTORS, 
DIODES, CAPS, RELAYS, ETC. CALL 
LA PALMA SEMICONDUCTOR, 714- 
523-8892 FAX 714-523-8898. 


HIGHEST PRICES PAID: | will pay the 
following prices for Western Electric 
tubes: 211A/D/E new $300, used $175; 
212A/D/E new $750, used $275; 274A/B 
(engraved base) new $250, used $200; 
300B (engraved base) used $550; 422A 
new $50, used $25; 437A new $50, used 
$25; and many more. Also buying 
Western Electric, and other audio tube 
and equipment literature. Call or send us 
your list. Toll free tel/fax: 1-888-715-8823. 
Don Singerhouse/Singerhouse Sound, 
LLC, PO Box 321, New Richmond, WI 
54017. E-Mail: singtube @ frontiernet.net 


WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness 
Company, 709B Delair Road, Cranbury, 
NJ 08512-4212. Phone: 609-395-1116, 
FAX 609-395-1117. 


WANT USED or surplus DC motor con- 
trols or adjustable frequency AC drives, 
1/2 HP and up. DC motors fractional to 3 
HP. C. Woodruff, 5507 55th Ave. S., 
Seattle, WA 98118. Voice/Fax 206-723- 
8487. 


WANTED: X-BAND radar equipment. 
Military, civilian, working or not, parts, 
TMs, etc. Box 10215, Pittsburgh, PA 
15232. 


CASH PAID FOR (Cs. Military or com- 
mercial integrated circuits, transistors, 
diodes, any semiconductors. ELEC- 
TRONIC SURPLUS, INC., 5363 


Broadway, Cleveland, OH 44127. 216- 
441-8500 or fax 216-441-8503, since 
1946. www.electronicsurplus.com 


WESTERN ELECTRIC wanted: 1920s- 
1960s. Amplifiers, mixers, pre-amps, 
speakers, tubes, etc. FREE OFFER 1- 
800-251-5454. 


EDUCATION 


RF OSCILLATOR DESIGN. Learn to 
design RF oscillators from a pro. Unique 
course for hobbyists, students, and engi- 
neers presents the knowhow of RF oscil- 
lator analysis, simulation and design with 
experiments. Requires AC/DC and some 
calculus. $25 + $5 S&H. RFLS, PO Box 
9185, Gaithersburg, MD 20898-9185. 
Free information: E-Mail: rfis@worid 
net.att.net phone 301-528-6671. 


BUSINESS 
OPPORTUNITIES 


COUNTER-SURVEILLANCE=$250 HRI 
Electronic eavesdropping is unbelievably 
widespread! Are you sure you're safe? 
Learn how others (without prior experi- 
ence) earn $250 HR in the fascinating 
field of COUNTER-SURVEILLANCE! For 
FREE catalog call: 1-800-732-5000. 


REPAIRS — SERVICES 


ENGINEERING CONSULTING. Product 
development from conceptual to 
manufacturing stages. Digital, analog, 
and RF _ expertise. Microcontroller 
designs for HCO5xx, HC11xx, and PIC 
families. Software design for IBM PC. 
XILINX and Altera FPGA design. In- 
house schematic capture and PWB. 
Hicks Electronic Design, PO Box 7366, 
Loveland, CO 80537-0366. Toll Free 1- 
888-849-6792 E-Mail: steve@hickseng 
ineering.com website: www.hickseng 
ineering.com 


(E)EPROM PROGRAMMING done 
quickly and economically. One day turn 
around typical. Simple copy $3 per 
device. Also prototyping, design, and 
consulting services available. Call or 
send SASE to: Luzer Electronics, 4023 
North Bayberry, Wichita, KS 67226. 
316-687-2127, FAX 316-687-3103. 


PICS, GALS READ if you've lost your 
masters. Programming service available. 
Call for info. Network Sales, 616-683- 
0500. 


PC BOARDS REPAIRED. Prices start at 
$5. Minimum 5 of one type. Network 
Sales, 616-683-0500. 


PC BOARD ASSEMBLY. Thru hole only. 
Small or large quantities OK. Call 
Network Sales. 616-683-0500. 


CABLE CONVERTER REPAIR: Quality 
repair service for all name brands. If 
you're tired of the runaround you're get- 
ting from the company you purchased it 
from, or they're out of business. Give us 
a call for fast and courteous service, 
Have model and problem ready. Sorry no 
box, chip, or IL repairs. Highview 
Engineering 815-245-3735 or E-Mail: 
HIGHENG1 @AOL.COM ask for George. 


WELD ALUMINUM WITH PROPANE! 
EZ, INEXPENSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST., 
TAYLORS, SC 29687. 1-800-547- 
WELD(9353) FAX 864-244-6349. 
http://www.dura-fix.com 


PRINTED CIRCUIT design by profes- 
sional with 30+ years: conventional, mul- 
tilayer, downhole, fine line. Prototype and 
production fabrication. Reverse engineer 
existing 2-layer board. 
www.circuit-applied-tech.com call toll 
free 877-236-3223. 


PLAYSTATION MOD chips. Works with 
all models up to 750x. Color instructions. 
Seven wire hook up, does not come with 
wires. $5 each, plus shipping charges. 
10% discount for 10 or more. Call 703- 
764-5118 to place an order. 


RADIO REPAIR! Reasonable charges. 
Jim Rupe, 998 Whipple, Grayland, WA 
98547-0697. 360-267-4011. E-Mail: 
w7ddf@ yahoo.com 


ELECTRONIC TEST EQUIPMENT 
BOUGHT & SOLD 


90 DAY WARRANTY PARTS & LABOR + 10 DAY RIGHT OF RETURN, OPEN ACCOUNTS 


HP 8750A, Storage Normalizer, includes Cable 
HP 87538, Network Analyzer, Opt. 002,006,010 ....... 


i 
“i 


HP X486A, Power Sensor, 8.2-12.4GHz. . . . 


- - $6,000 


jre-ney yheons cece M000 Hughes BO10H, TWT Amplifier, S8GHz .......-..-.. $1,000 
515A, Portable Calibrator ........ . $800 Huntron 51000S, Computer Controlled Troubleshooting 
5408, Thermal Transfer Standard ............... $500  Systom occ cece cen cccccccuccveucee 


. $200 Racal Dana 9082P, Signal Gen. 1.5-520MHz 


«+++ 99" Keithley 195A, Digital Multimeter ..............eeceee $300 
Sbasapdecevensedsvaduees $700 
Whexeseweva $350 
FTS 11500001 $400 NSI-52640W, = 
* Micronetics |, Noise Source, 26.5-40GHz. . . . . $350 
ee eae Flop Micro Sciences ICT-101, CTeSF. oe. secscesereeee $300 
Gigatronics 600/6-12, Synthesizer $1,000 Ming HT-21, Handy IC Tester... ........6esccseeeees $100 
Beep eronig Narda 5082, High Directivity Bridge, 2-18GHz .......... $300 
O154C. see rereecsseess Call ee $300 Facet fuss ek eas Fea FN wa Xccxdeoccr ed 

9577, Precision DMM, 7.5 Digits ++ $300 Generator ...+.-.<+++++ 
Hitachi V-212 20MHz, Dual Trace "$209 Flaca! Dana 1992, Frequency Counter, High Stab. ....... $500 
HP 1122A, Probe Supply $400 


Universal 
Flexible Arm ........ 
MOGUMMOE oc. ..cccsevccccsceccescec$2O0 VOR 15020, TOR..+-....scensnscsreneseseaenees 
Sb gpa team a Sorry $400 Tok 150001065, TOR, Scale in Meters «....-.2.+.+- $1,000 
BB9A, Adaptor In BSSOAB.. .. +4 +000 0+ Tok 178, Linear IC Test Fodure, For S77 ........+000es $150 
HP 11970A, Harmonic Mower, 26.5-40GHz.........6++ $800 
HP 11970K: Hermonic Mber 18-285GHr. oo $800 Tek 17300, Digital Waveform Monitor. .......s..eee es $500 


Tek 2246, Oscilloscope, 4-Channel, 100MHz, Cursors. . . $1,200 


Sia seade shevaaes sees Tek 2465, Scope, 300MHz, 4 Channel .............. 
meaiaies's (00 Tek S05DMM, Scope, 10MHz, Dual Trace, DMM, battery . . $500 


3325A, Function Generator ..............+.-++$1,000 Tek 464, Scope, 100MHz Dual Trace, Storage .......... 
HP 3325A/01N02, Function Gen., Opt. 0102 .......... $4,500 
HP 33322H, Attenuator, OC-18GHz . .. .. fr Reads he ar eperralibaap acaba petal ERS 

HP 3336C, Synthesizer, Level , $1,000 Tek 492/02, Analyzer. $4,000 
HP 339A, Distortion Analyzer. Analyzer $8,500 
HP 340A, AMS Voltmeter, 10H2- $5,000 
HP 3403C, True RMS Volimeter $1,800 
HP 3456A, Digital Multimeter $100 
HP 3468A, Multimeter, 5.5 Digits 

We S524 Spacrum nah, 0:5 Se $1,800 Tek 7S11, Sampling Unit w/S4 Head, DC-14GHz pee 
HP 274K Maal requency LCA Mater, Op 00%,0021003 "Yk AMSUG/A6902, Curent Probe, Amp & Power Supply. . $800 
HPIB, includes Test Fiture ..... 2... ..ccececseee Tek OC50S, Universal Counter Timer TMS00 . .......... $100 
HP 43424, O-Meter ..........000cecceceeeeee es $1,000 Tek DC504, Counter/TimerTM500 .......-+++20e000s 

HP 435B, Power Meter... 6... ccc eae ees e $860 Tek OMB0Q2A, Autoranging DMM .. 2... ce ecw ene 

HP 436A/022, Power Meter, HPIB .............+..++- $500 Tek FG501, Function Generator, IMHZ.........0ccsee 

HP 50058, Signature Multimeter ..................+. $350 Tey FG502, Function Generator, .1Hz-11MHz .......... 
eat eens BRR ares Dr Pete on. : 
Saal : $600 Tek P6201, FET Probe Kit, SOOMHz....... ... $400 


$600 Tek P6202A, FET Probe, SOOMHz unused. . ee 
$800 Tok P6602, Temperature Probe for DM5110, OM511 ..... $150 
Tek PG506, Scope Cal System wiTG501, SG503, 


. $2,000 Tek PS503A, Dual Power Supply .........2...0c0c008 
$2,000 to $0502, Scope, 1SMHz, Dual Trace ..............5 
Tek SG502, Sig. Gen. SH2-50KHZ ...... 6.0. seeeeeeee 
Sagres pees Tek TDS410, Digitizing Oscilloscope, 150MHz......... 
$1,000 Tek TDS410A, Digitizing Scope, 200MHz, Opt. 13,1F . .. 


HP BAT1A, $250 Vu-Data 5110, Semiconductor Tester, in/out Circuit 

HP 8414A, Polar $100 Wavetek 178, SOMHz Programmable Wavelorm Syn. 

HP 84444, Tracking $650 Wavetek 180, Sweep/Function Generator.............. 

HP OTE Aopen te , $300 ‘Wavetok 185, Sweep Function Gen. .0001-5MHz . 

HP 8501A, Storage Normalizer, wicable............... $800 Wavetek 1084, Signal Gen. Sweeper, 3.5-4,5GHz . 

HP 850330, 3.5mm Calibration Kit...............+- $1,000 Wavetek 1910, XY Monitor, Dual Trace ......... 

HP 8505A, Network Anyz. w/8501A & 8503A, Opt. 05... $4,000 Wavelek 452, Filter, Dual Hi/Lo, 1Hz-10KHz ........... $450 

HP 85021B, Directional Bridge, ea Wavetek 7530A, FFT Spectrum Analyzer 0-100KHz .... . $500 

tp pened Sheen “= “g °803 Wavelek 907, Signal Generator, 7-11GHZ . 24... $600 

HW SES0A, Soecinm $2,000 Wavetek 955, Micro Source, 7.5-12.4GHz, AM, FM, 

HP Spectrum Analyzer, Digital, =§  GWHED 5 ere eee rere eer eeerenereseeee $1,000 
DGPVOE. oh sacsssuisccsssingseobessencsese $3,000 wayon 560-7150, RF Detector, 10Maiz40GHz......... 9000 

HP B565A, Spectrum Analyzer, .01-22GHz. Opt. 100 . . . $3,000 watron 6100, Sweeper Mainirame................... a0 

HP 8560, Spectrum * OMHz-22GHz $5,000 seers 

HP 86220A, RF Plug-in, 10-1300MHz $500 Wiltron 6213D, RF Plug-in, 10MHz-4.2GHz . ... $400 

HP 86241A. RF Plug-in, 3.2-6.5GHz $400 Wiltron 62190, RF Plug-in, 2-8GHz . .. $200 

HP 862804, RE Pugin, 124-18 ous Wiltron 62230, RF Plug-In, 4-12.4GHz. . $250 
86290A, Plug-in, x DD vccccccconcccescs 

HP 862008 RF Ppl 2180 ening ta pts no ie 

HP 8643A, Frequency Generator......... h Bridge, aes eeosae's 

HP 8860C, wi86603A & B6B35A, 2.6GHz... $2,500 Wittron 6NF5O, Autolester, 1-1500MHz, for 640......... $100 

PP Beth Re Mi ASMM RRs Scscsecesccsacacks $300 Wiltron 7850, Detector, 1-1500MHz, for 640 ........... $100 


= MONTHLY CLEARANCE SALE <©& 


HP 3325A PROGRAMMABLE FREQUENCY SYNTHESIZER, 
-001Hz-21MHz, 11 DIGIT DISPLAY, HPIB PROGRAMMABLE, 
OUTPUT ImvV-10V INTO 5022. $795 


PHELPS INSTRUMENTS 


2631 Hillside Ave., Norco, CA 91760 
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909-279-7347 * FAX 909-279-7323 


4, 


In this column, | answer 
questions about all 
aspects of electronics, 
including computer 
hardware, software, cir- 
cuits, electronic theory, 
troubleshooting, and 
anything else of interest 
to the hobbyist. 
Feel free to participate 
with your questions, as 
well as comments and 
suggestions. 

You can reach me at: 
TJBYERS@aol.com 
TJBYERS@juno.com 
or by snail mail at 
Nuts & Volts Magazine, 
430 Princeland Ct., 
Corona, CA 91719. 


What's Up: 
Another look at surplus 
Variacs and high-power 

switching regulator ICs. 
Looking at and understand- 
ing old ICs. Theory on 
sodium-vapor lamps 
and antennas. 
Computer keyboards, 


game ports, and 
streaming tape backup. 


FLECTRONICS 


& A 


With T] Byers 


Using 400-Hz Variac 
Q: | was scrounging through a local military sur- 


plus warehouse here in Utah and ran across a 
small Variac manufactured by General Radio. The box 
said 120 volts at 2 amps, so | took one home hoping to 
construct a small variable AC power supply. However, 
inside the box was a note that said "350 cycles mini- 
mum." | tried (briefly) hooking it up to the AC mains in 
my house — but it got real hot real fast. This Variac was 
obviously used in an aircraft of some sort, but | need to 
find a way to use it on the ground. Any ideas? 

Garry Iman 
via Internet 


- This is a 400-Hz Variac made specifically for 

WW Il planes like the B-29. But | doubt many of 
them ever flew. Most were used on the ground to 
bench test and repair the avionics. The power source 
was probably a gasoline generator or dynamotor. 
Generally, you can wire two 400-Hz transformers 
together in series and they will work off 60 Hz without 
running hot. The problem with wiring a Variac this way 
is that you can't get the full voltage range from one dial. 
One dial will vary the output from 0 volts to 1/2 AC 
and the other will output a voltage from 1/2 AC to full 
AC. Depending on how you plan to use the Variac, this 
could be an annoyance or an advantage. Here's how to 
connect them. 


© O5to 12AC 


0 Oto0.6 AC 


o NEUTRAL 


Lightning Observing ... Revisited 


- In the Feb. '99 issue, there was an article 

describing an apparatus described by Joe Carr 
that's used for lightning observing. I'd like to know 
more about the theory of it's operation and some 
practical details regarding construction. For example: 


1. Why is the coil shielded? 


2. My scope (10M inputs) can easily read 15 mV. 
How much amplification of the signal from the coil is 
needed? 


3. How is the output voltage affected by the size and 
shape of the coil? 


4. The X and Y inputs to my scope share a common 
ground. Can't | just ground one wire from each coil and 
amplify the signals from the other two wires? 


5. Why does using the Z input remove the direction- 

al ambiguity? 
Dan North 
via Internet 
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- The metal shield is required to electrically and 
agnetically isolate the coils from each other. 

Without it, the antenna appears as a single-turn of wire 
that has no value in detecting lightning strikes. Their 
voltage output is determined by the number of turns; 
the more numerous the turns, the higher the output 
voltage. The shape of the coil (round or square) isn't 
important; the size is — the bigger the better. You can 
ground one lead from each loop, but it decreases sensi- 
tivity and, if the coils are reversed, can null out the sig- 
nal altogether.A differential amp is more sensitive and 
provides maximum isolation. The gain of the amplifier 
depends on several factors, including the number of coil 
turns, distance from the storm, and the sensitivity of 
your scope. Basically, you'll have to play with these val- 
ues. The reason the Z-input provides directionality is 
because of the cardiod pattern of the antenna. Check 
out The Radio Amateur Antenna Handbook, available from 
Amazon books (http://www.amazon.com), for more 
details on antenna theory. 


Alphanumeric LED Display 
Pinouts Needed 


- I'm hoping you can help me with two different 
numeric readout semiconductor devices that | 
h 


ave. The first one is made by Texas Instruments and is 
labeled TIL31 1. The second is made by Hewlett-Packard 
and says hp HDSP-A903. This is a small green (5/16 
inch), seven-segment, |0-pin DIP package. It also has a 
decimal point to the right side of the digit, which the TI 
chip lacks. | bought them at a local hamfest, but | have 
no pinout information. Can you help me with this? 
Jeff Ulich 
via Internet 


- The first, the Texas Instrument TIL31 1 chip, is 

easy because it's still in production and sells for 
about $10.00. It's a 14-pin DIP package that contains a 
four-bit latch, decoder, driver, and 4 x 7 LED matrix dis- 
play. The data sheet is located at 
http://www.ti.com/sc/docs/products/analog/til3 | |.html. 
(BTW, this chip really has two notches on top and one 
on the bottom.) The second chip was a little harder, but 
easily found at http://ftp.hp.com/pub/accesshp/HP- 
COMP/led_displays/hdsp335x.pdf. According to HP, this 
display comes in four dazzling colors: AlGaAs red, high- 
efficiency red (HER), yellow, and green. 


TOP VIEW 


14 
i= LOGIC V+ (5 V) 


3 
[= LATCH DATA INPUT C 


12 
i> LATCH DATA INPUT D 


This TR-3 Isn't a Triumph, It's Travan 


- | have two Colorado T-1000 tape backup drives 
that | use on a regular basis. A friend of mine 
recently gave me several TR-3 tapes to use. However, 
my tape drives use TR-| tapes. I've looked at the two 
tapes and can't see any differences except for the label- 
ing. My question: Is it possible to use the higher capaci- 
ty tapes in my drives? | also have friends that have TR-| 
tapes that they would like to use on their T-3000 dri- 
ves. Could this also work if they were reformatted? 
Bob Drought 
via Internet 


There is a slight difference between these two 
tape cartridges, even though they might look the 
same on the outside. First, there's a physical notch that 


Electronics Q & A 


tells the drive that it's a TR-3 and not a TR-| cartridge. 
The technology is called Travan (before Travan it was 
called QIC, as in QIC-80) and it's now migrated to the 
NS-20 level (20GB), none of which are interchangeable. 
Second, we're talking two different languages here, like 
English and Chinese. It's hard to translate between the 
two because they're totally unrelated. In other words, 
there's no way your T-1000 can understand a TR-3 car- 
tridge. It can't even reformat it to work in your drive. 
However, a TR-3 drive can read your TR-! cartridge, 
but not talk (write) to it. So your T-3000 friends are out 
of luck, too, when it comes to using TR-! cartridges. 
Let's do an analogy. Today we have high-resolution digi- 
tal TV with the same delimma — it's slightly backward 
compatible with my B&W TV, but my TV isn't forward 
compatible. Any day now, they will pull the plug on my 
B&W and I'll have to invest in a color digital TV. Same 
thing is going to happen with the TR-| and maybe TR-3. 
For now enjoy, but realize it's a dead-end solution that 
sounded good at the time. Check into read/write CDs 
as a replacement. They're getting cheaper by the minute 
and are a lot faster. 


Dualing Game Ports 


computer's |5-pin serial (game) port so that | 
can use my joystick on "A" and my Nascar wheel con- 
trol on port "B?" If this is possible, where can | order 
this kind of A-B box? The one that | ordered has |5 
pins alright, but they are in three rows and not the two 
rows that I need. 


Q . ls there a way to connect an A-B box to my 


D.E. Wright 
via Internet 


- Actually, there are two game ports on your PC, 

which means you don't need an A-B switch. What 
you do need, however, is a dual game port adapter 
board like the DPGI from Jameco (1-800-83 | -4242; 
http://www.jameco.com) — catalog number 105515. 
The price is $12.95 — about the same as for an A-B 
switcher. Better yet, you don't have to switch between 


H rj/Low-Voltage 
ing Regulator 


~ The switching regulator article (Switching 
OQveiece Regulator Basics) in the May '99 issue 
was great. But the examples you provided don't meet 
my requirements. The LM2577-12 cited has a low 
start-up voltage limit of 3.5 volts. What | need is a 
switching regulator that can output 10 volts at 1.5 
amps working off a single 3-volt lithium battery. Do 
you know of any suitable chips? 

Jim Halbert 


via Internet 


- Well, it wasn't easy because of your power 
rements, but | found a chip that will work. 
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the devices; you can use both at the same time in the 
same game with a buddy. The A-B box that you have is 
for VGA video so that you can switch between two 
monitors. 


Shakey Sodium Lamp 


years old and, for the last two years, it has devel- 

ped a puzzling quirk. It goes off then comes right back 
on — well kinda. Actually, the light goes down to a dull 
glow, then the lamp comes right back on. It doesn't go 
out all the way. It looks very much like the light reduc- 
tion you get with an incandescant bulb when a heavy 
load, like a motor, starts up. I've tired replacing the bulb, 
ballast capacitor, photocontroller, FET driver, and have 
even switched it over to the other side of the 220VAC 
line. Still it happens. The strangest part is that it's spo- 
ratic. It can stay on for long periods of time between all 
this. Any clues? 


Q, The high-power sodium light pole | have is 10 
° 


Lawrence Dunlap 
Bethany, IL 


A: What you describe sounds like an interruption 
of power to the lamp. Sodium vapor lamps fall 
into a catagory of lighting called High Intensity 
Discharge, or HID, which includes mercury vapor and 
metal halide lamps. Basically, an arc is struck, usually 
using an inductive kick from a ballast transformer, and 
the gas begins to grow hot. The hotter it gets, the 
brighter the light. This can take anywhere from 3 to |5 
minutes, depending on the chemistry and geometry of 
the lamp. If power to the lamp is lost, even for a 
moment, the arc goes out. Once the arc is extin- 
guished, the gas has to cool before the spark can be 
reignited because it can't cross the gap due to the high- 
er internal pressure. This can take anywhere from one- 
half minute for low-pressure sodium types to over 
seven minutes for high-pressure versions. Typically, it's a 
wait of a minute or two. During this time, the hot gas is 
still glowing while the pressure drops. This is the glow 
that you see. What can cause this you ask? What's 


The MAX1771 from Maxim (1-800-998-8800; 
http://www.maxim-ic.com) can deliver 12 volts at 2 
amps from a 3-volt input. You can purchase this chip 
from QuestLink (http://wwwdquestlink.com) for under 
$5.00. The clinker is that you have to use an external 
pass transistor, which increases the part count and ups 
the construction cost. Maxim also sells an evaluation 
kit for this chip. Here's the schematic of the evaluation 
kit. 

In this circuit, the MAX1I771 is preset for |2 volts 
output, but that's easily adjusted via a voltage divider 
formed by R2 and R3. For a 10-volt output, R3 would 
be in the range of 150K and R2 would be about 30K. 
The formula is on the schematic. Don't forget to add 
C6 if R2 is installed. The 1260.pdf data sheet (available 
from the Maxim web site) shows the PC board art- 
work for this 
evaluation circuit. 
BTW, | seriously 
doubt you'll get 
15 watts (P = IE 


NSOO3A03 


Ni = 10Vx I.5A= 


I5W) from a sin- 
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D.T.M.F. 
DECODER 


For interconnect and 


remote control applications 


Model 


The Model NC401 


NC401 is 
a micro- ’ 
minia- 
ture 
DTMF 
Seaman’ , 
lesigned for 
selective control of $59.95 
local or remote applications. 
Measuring .80”Wx1.37°LXx.23"H, 
the NC401 combines three dis- 
tinct, multi-addressing decoders 
offering multiple user-config- 
urable functions. All pro- 
grammed features are stored in 
non-volatile E2Prom memo! 
and are easily programmed 
means of a conventional DTMF 
encoder or the Model NC500 
Universal/P.C. programmer. 
This highly engineered decoder 
is ideal for portable radio appli- 
cations having limited space 
for accessories. The NC401 
comes complete with micro- 
miniature 14 pin header and 
12” color coded cable assem- 
bly. 


Nor-fax Doc. #5545 


VOICE SECURITY 
ENCRYPTION 


Model 


The Model NC802 


NC802 is a 
miniature 
inversion 
scrambler 
designed 

to provide 
intermediate : 
level security for 
two-way radio $59.95 
voice communication systems 
and is a perfect, cost-effective 
solution to entry-level voice 
scrambling as a defense 
against unauthorized or casual 
listeners. The NC802 provides 
eight user selectable carrier 
codes commonly used by other 
manufacturers and interfaces 
easily to most radios with near 
transparency to the user. 


Nor-fax Doc. #5759 


For Detailed Specifications or 
Product Catalog 
call our 24-Hour NorFax retrieval 
system at 530-477-8403 or 
on our Web Site at 
www.norcommcorp.com 


PNopcovve 


800-874-8663 


15385 Carrie Drive 
Grass Valley, CA 95949 USA 
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puzzling about this scenario is that it worked flawlessly for eight 
years, so let me polish off my crystal ball and take a guess. First, 


Flush Rush Flow Meter 


force you to know something about plumb- 


the power company may be causing power glitches as it ing.A better solution is a microphone flow 
changes its load level from station to station and line to line. - | need a device that can be installed _ sensor, like the one below. 

Second, the ballast could be bad. This generally happens when a in a commode water supply line that The nice thing about this design is that 
lamp nears the end of life but isn't replaced before it damages will when water is flowing. It has to —-—- you don't have to break the water line. 

the transformer (this is a common problem with fluorescent be capable of sending the signal over an When water flows through the pipe, it 


fixtures). My guess is that the FET itself is getting close to the 


interface wire of about 150 feet and set off 


makes noise which the microphone picks 


end of its life. The life of most power semiconductors is about an alarm after a predetermined time. up and outputs to the op amp. This, in turn, 

eight years. Another reason may be due to changes in the foot- Edwin Spencer _ triggers the 555 timer: If the water flow 

ing of the lamp. Some lamps can't be moved, tilted or vibrated Burns, IN _—_ doesn't stop before the timer times out, the 

during operation. If so, the spark goes out, and the above recov- alarm screams. To keep the microphone 

ery sequence goes into effect. | hope this helps. . This is an interesting question from triggering the timer everytime some- 
use it poses a score of solutions. body walks past the bathroom, I've included 


(Note: Mr. Dunlap responded and said the problem was a bad 
FET. Thanks for the feedback, Lawrence.) 


Old Keyboards 


. | was given an old IBM keyboard that has 10 function 

keys which are lined up in a 5-by-2 pattern on the left 
side of the keyboard. The interface is a six-pin telephone style 
plug. I'm wondering if it's possible to find or build a converter 
to use this keyboard with a PC/XT,AT, or PS/2 style computer? 


- This keyboard was made to plug into a DEC AT-compati- 
le computer, and can be modified to work with an AT or 

PS/2 PC. The two outer wires of your six-pin connector are the 
power leads, and the inner two are the clock and data. | don't 
remember the colors (this is 1986 technology and | long ago 
gave away my DEC PC keyboard), but red should be +5V, black 
GND, and yellow data — but don't quote me. Anyway, here are 
the new pinouts. 


PC AT 5-PIN DIN PS/2 6-PIN MINI DIN 


mee 
yo 


PC AT 5-Pin DIN Function PS/2 6-Pin Mini DIN Function 
| CLK | DATA 
2 DATA 2 -- 
3 RESET 3 GND 
4 GND 4 +5V 
5 +5V 5 CLK 
6 sk 


However, this keyboard may not work with all PCs The polarity of the data 
signal is inverted between the PS/2 and the AT keyboards. Some motherboards 


SOLUTIONS TO YOUR CABLING NEEDS 


Cat.5 -- Enhanced Cat.5 -- USB -—- IEEE1284 / 488 / 1394 
| Firewire -- High-End Monitor -- Manual & Auto Switches 
Apple —- Custom Cables — Premise Wiring -- more! 
HUGE SELECTION OF SCSI CABLES & ADAPTERS 


TAKE 10% OFF! 


THRU THE MONTH OF OCTOBER 


(YOU MUST MENTION THIS AD, OFFER GOOD ON ALL ITEMS EXCEPT BULK WIRE 
& CUSTOM WORK. DISCOUNT DOES NOT APPLY TO SHIPPING/ HANDLING / COD.) 


Order Online 24 hrs./day. Reseller & Qty. Discounts Available! 


You can break the water line and insert a 
pressure sensor, or you can insert a flow 
sensor that uses a switch, paddlewheel, or 
propeller to detect water flow. But both 


N 


a high-pass filter with a cut-off frequency of 
about 10 kHz so that only the sound of 
gushing water — not thump-thump foot- 
prints — will trigger the timer. 


can take either keyboard, some cannot. BTW, not all keyboards that have the 
function keys on the left follow this formula. Before IBM introduced the AT the 
keyboard data flow pattern was different and may not be compatible with your 
current PC. 


Understanding ICs By The Numbers 


« I'm in need of a part for the wife's kitchen appliance. The microcon- 
troller chip is dead, due to voltage surges caused by the brushes of the 
motor (cheap engineering at work again). Here are the markings on the chip. 


Oster 1981 
A7570-12 
Mexico B 
0110-I( version number) 
8529 
Harry Shipley 
via Internet 


- I'm glad you gave me the model date and IC code numbers, because 

they say a lot. First, it tells me this is probably an Osterizer blender by the 
1981 date. Oster has since been acquired by Sunbeam and has branched out to 
more low-tech endeavors, like hair clippers and quality toasters. The date code, 
8529, is the date the A7570-12 part was made, which is the 29th week of 1985. 
Mexico B means it was assembled in Mexico, plant B (wherever that is), some- 
time after that date. The version code probably isn’t important; it simply tells 
you which firmware code is imbedded in the microcontroller's ROM. Now 
what does all this gain you? It means that a replacement chip is no longer listed 
or available (nobody | talked to ever heard of it),and probably never was 
unless you paid over $200.00 for this item way back when. However, there may 
be a ray of hope if you're the original owner. Companies like Oster are always 
anxious to hear about their products that survive the ravages of time. If this is 
a recent failure, and not a garage sale "bargain," I'd contact them via one of 
their repair centers and see what they have to say. Who knows — a replace- 
ment blender? Here's a place to start: Goodman's Sales & Service (1-888- 
333-4660; http://members.aol.com/miami33 |86/goodman.html). 


MAILBAG 


In response to Frank Nally's question about Commodore plugs, Mouser 
Electronics carries these plugs for a good price (part no. 171-4405). Check it 
out at http://www.mouser.com and be sure to request a catalog — it is a 
great reference source in itself. 

Dan Jones 
via Internet 
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Digital Multimeters 


Elenco Model LCR-1810 


Modei M-1740 


C&S SALES 


CALL OR WRITE 
FOR OUR 


FREE 
64 PAGE CATALOG! 


Excellence in Service (800) 445-3201 


Elenco Oscilloscopes — 


Fluke 87Ill Free Dust Cover _ 2 Probes 


‘299 


$99,.% 


+ Capectiance .1pF to 20uF 

* Inductance 1H to 20H 

* Resistance .012 to 2000M0) | 
* Temperature 20 to 750°C | 
* DC Volts 0 - 20V ; 
* Frequency up to 1SMHz 


| Features high perform- 

ance AC/DC voltage and 

= current measurement, 

lm) frequency, duty cycle, 

= resistance, conductance, 

and capacitance meas- 
urement. 

+ Meots UL-1244 

Model M-2760 me : Series II (limited qty.) 

(8 functions) ° $289 


Generators and Counters 


Elenco Handheld 
Universal Counter 
10Hz - 2.8GHz 
Model F-2800 


S-1325 
S-1330 
S-1340 
$-1345 
S-1360 
S-1390 


DIGITAL SCOPE SUPER SPECIALS 
DS-203 20MHz/10Ms/s Analog/Digital $695 
DS-303 40MHz/20Ms/s Analog/Digital $995 
DS-603 60MHz/20Ms/s Analog/Digital $1295 


25MHz 
25MHz 
40MHz 


Dual Trace $325 
Delayed Sweep $439 
Dual Trace $475 
40MHz Delayed Sweep $569 
60MHz Delayed Sweep $749 
B&K Frequency Counter 100MHz Delayed Sweep $995 


Model BK-1875 


-1Hz - 2.8GHz 
3 Channels 


*189 


* <0.6mV @ 100MHz 
+ <6mV @ 300MHz 

* <7mV @ 1GHz 

* <100mV @ 3GHz 


Elenco Sweep Function Generator 
with built-in frequency counter 


aaasat) 


This sweep function generator with counter is an 
instrument capable of generating square, trian- 
gle, and sine waveforms, and TTL, CMOS pulse 
over a frequency range from 0.2Hz to 2MHz. 


20MHz Sweep / Function Generator | gon RF signal strength bar- | Ultra 


with Frequency Counter Includes antenna, NiCad battery, 
Model 4040 — 


$3 9 9 Elenco RF Generator 


with Counter (100kHz - 150kHz) 
* 0.2Hz to 20MHz 


* AM & FM modulation 
* Burst Operation 
* External Frequency counter to 30MHz 


Eimaecentiog sven 7 
‘oe g BX Bares Features internal AM mod. of 1kHz, RF 


Features built-in 150MHz frequency 
10MHz Model 4017 $309 ‘ete ae Audio output | counter, low distortion and sine/square 
5MHz Model 4011 $239 


$G-9000 (analog, w/o counter) $119.95 | Waves. SG-9200 (w/o counter) $119.95 
_ Tekk Radios Miscellaneous . 


Pro-Sport FRS Two-Way Radio Elenco Technician Tool Kit ¢ 49 95 
Mode! PRO-SPORT+ Model TK-1500 . 


$ 28 tools plus a DMM 
TWQeach 
or 


contained in a large 
flexible tool case with 
$ 95 
149. 
Set of 2 


sensitive 
detector bargraph 
strength. 


Elenco 10Hz - 1MHz 
Digital Audio Generator 
Model SG-9300 


synchronous 
and RF 


Features: 


* One instrument with four test and measuring systems: 
* 1.3GHz Frequency Counter 
* 2MHz Sweep Function Generator 
* Digital Multimeter 
* Digital Triple Power Supply - 0-30V @ 3A, 15V @ 1A, 5V @2A 


Elenco Educational Kits _ 


Model AR-2N6K 


Model AK-870 95 
Radio Control Car Kit *24 
* 14 Channels 
* Battery Monitor 
* Key Lockout 
* Monitor Button 
* Lightweight 
* Palm Sized 
* Large LCD Display 
* Removable Belt Clip 
* Removable Antenna 
* Two Radio Call Tones 
* Busy Channel! Lockout 
* Accessory Connector 
* Highly Water Resistant 


PRO SPORT Model 
$109.95 set of 2 


Guaranteed Lowest Prices 


UPS SHIPPING: 48 STATES 5 
e) sc F D . ; 
OTHERS CALL FOR DETAILS WHEELING. IL. 60090 


esidents add 8.25°o Sales Te 
IL Resides add 8.2 Sales Tax FAX: (847) 541-9904 (847) 541-0710 


SEE US ON THE WEB http://www.cs-sales.com 


a handle ideal for 
everyone on the go. 


seca $ 96 * -1aNOC 
svomico £49): 
* Diode Test 


4 DC votteger ete “WAM +1VE A AVE A 
. 20V @ 2A 


C&S SALES, INC. 


150 W. CARPENTER Ene 


15 DAY MONEY BACK GUARANTEE 
2 YEAR FACTORY WARRANTY 
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Build a 
Photo- 
Electric 
Counter 


0 4 


u want to know how many 
people or things pass a certain 
point, a counter is used. Counters 
are used on production lines, 

at public events, and at store 
entrances, among other 
applications. 

This construction project 
describes a digital counter that 
counts up to 999 each time a 
light source is interrupted. 

A special feature allows you to 
“cascade” another unit, so you 
can count up to 999,999. © 


by Fred Blechman A 
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asically, there are three types of counters: 
_ mechanical, electric, and electronic. 

Some counters are variations and combi- 
nations of each of these basic types. 

Mechanical counters can be triggered manual- 
ly, such as the digital counter held in a user's hand, 
where a button is pressed for each count. This 
advances the units-counting numbered drum one 
count each time. As the ones-count digit drum 
completes a rotation, it advances the 10s-count 
digit. Similarly, the 100s-count is advanced when 
the 10s-count completes each rotation, and so 
forth, up to the maximum number of counter dig- 
its. Some mechanical counters operate by direct 
gearing, such as the odometer on your car, which 
advances based on tire rotation. 

Electric counters are really just mechanical 
counters that are triggered by switches such as on 


mats or turnstiles. The switches operate solenoids 
to advance the digits on the linked rotating drums. 
Because both mechanical and electric counters are 
essentially mechanical in operation, they are noisy, 
subject to failure from wear, and limited in their 
counting speed. 

True electronic counters, on the other hand, 
are completely silent, and have no moving parts to 
wear out. They use lighted digits to display the 
count, and can operate at high speed. While some 
electronic counters use switches to trigger their 
counting, the construction project we will describe 
here uses the interruption of light as its count 
trigger. 


Description 


The “Photo-Electric Counter,” available in kit 
form for under $25.00, has a three-digit display 
that counts to 999 before resetting to O00. It uses 
three integrated circuits to detect and count the 
interruption of light on a photocell, and shows the 
total count on three red LED seven-segment digital 
displays. This counter can be used in business, 
industry, and security applications to count just 
about anything, from cartons on a conveyer belt, or 
copies on a printer, to people moving through a 
doorway. You can make money building these 
counters and selling them to stores and companies. 

The photo-electric counter (really, a Photo- 
ElecTRONIC Counter) is completely silent, has no 
moving parts (except “Hold” and “Reset” switches), 
and can count at very high speed. We even used it 
to count the speed of a four-bladed fan by count- 
ing the fan blades interrupting a light beam in a 
given time; try to do THAT with a mechanical or 
electric counter! 

The photo-electric counter can be powered by 
a regular nine-volt battery for occasional or short- 
duration use, or a DC wall-plug transformer for 


extended use. A sensitivity adjustment allows use in 
various light conditions, and the count can be reset 
or stopped at any time. 

If your need is for more than a count of 999, 
an “overflow” pulse is provided for clocking addi- 
tional digits. For example, you can easily cascade 
additional photo-electric counters for three addi- 
tional digits each, as described later. 


Circuit Description 


Figure 1 shows the schematic of the photo- 
electric counter. The circuit basically consists of 
three seven-segment LED displays controlled by a 
counting circuit composed of two integrated cir- 
cuits (IC2 and IC3) which are triggered by IC1. 
Figures 2, 3, and 4 show the pinouts of IC1, IC2, 
and |IC3, respectively. 


The Photo-Electric 
Counter can be built 
into a standard VHS 
video cassette box 
with all the controls 
and light sensor 
mounted on the 
cover. 


Inside view 


Only one section of IC1, a CD4093B quad two- 
input Schmitt Trigger, is used. This is a NAND cir- 
cuit, where the output is the opposite of BOTH 
inputs. That is, if BOTH inputs are LOW, the output 
is HIGH, and if BOTH inputs are HIGH, the output is 
LOW. 

This is a Schmitt-Trigger device, so change of 
state is triggered when BOTH inputs increase 
SOMEWHAT ABOVE one-half the supply voltage, or 
decrease SOMEWHAT BELOW one-half the supply 
voltage. The difference between trigger points 
(almost two volts with a nine-volt supply) is called 
“hysteresis,” and reduces false response to noisy or 
slowly changing input voltage levels. 

The two inputs, pins 1 and 2, are connected 
together to a voltage divider at the junction of pho- 
tocell P1 and resistor R2. Since the photocell has a 
supply voltage at its top, and R2 is connected 
through potentiometer R1 to circuit ground, the 
voltage at the IC1 input depends on the resistance 
of P1 and the setting of R1. 

When little or no light falls on the photocell, it 
has a very high resistance of several hundred thou- 
sand ohms. Since this is considerably higher than 
the sum of R1+R2, the input to IC1 is at a LOW volt- 
age, so the output of IC1 is HIGH. However, as light 
falls on P1, its resistance drops drastically, down to 


less than 100 ohms in 
strong light. This causes 
the voltage at the input 
to IC1 to increase. 
When the input to IC1 
reaches somewhat 
above one-half the sup- 
ply voltage, its output 
at pin 3 suddenly 
changes state to LOW. 

Potentiometer R1 
lets you set the light 
sensitivity of the trigger 
point; the higher the 
resistance setting of R1, 
the less the resistance 
of P1 must drop to trig- 
ger IC1, and therefore 
the greater light sensitivity. 

The negative-going voltage at output pin 3 of 
IC1 acts a CLOCK pulse to pin 12 of IC2, an 
MC145538 three-digit BCD counter. This IC is an 
amazing device. It not only counts upward in BCD 
(“Binary Coded Decimal”) — that is, a four-digit 
code from 0 to 9 decimal — but it enables the out- 
put of this binary code for three digits, one at a 
time, each for a short duration, using “time multi- 
plexing.” 

To explain further, if neither push-button 
switch $1 or S2 is closed, pins 13 and 11 of IC2 are 
held LOW by resistors R3 and R4. This allows IC2 to 
accept clock pulses. With each incoming pulse, 
internal counters create the BCD code for each of 
three digital displays: DS1, DS2, and DS3. As an 
example, if the total clock count was 319 decimal, 
then the IC2 internal count for DS1 (units) would 
be BCD 1001 (9), DS2 (10s) BCD would be 0001 
(1), and DS3 (100s) BCD would be 0011 (3). (If you 
don't follow this, don’t worry about it, but you may 
want to brush up on the binary counting system.) 

This four-digit binary count for EACH digit is 


Figure 3: IC2 — MC14553B Three-Digit 
BCD Counter. 


enabled at pins 9, 7, 6, and 5 (called A, B, C, and 
D in Figure 1), but only for an instant — about 2.5 
milliseconds. Why? Because an internal oscillator 
switches between the three digital BCD codes at a 
speed dependent upon capacitor C1, which is con- 
nected between pins 3 and 4 of IC2. 

With a value of about .001 mF for C1, the IC2 
oscillator runs at about 400 cycles per second, 
changing output state to LOW at pins 2, 1, and 15 
in that order. As we'll see later, this multiplexing 
sets the number to be shown on each of the three 
digital displays at any instant, although they all 
appear to be on at the same time. When the 
count exceeds decimal 999, an overflow pulse 
appears at pin 14 (normally LOW, goes HIGH), 
which can act as a trigger to another counter, thus 
allowing higher counts. More on this later. 

When switch S1 is closed, this puts a HIGH on 
pin 13 — the RESET pin of IC2 — and the internal 
counters are returned to 000. When switch S2 is 
pressed, this puts a HIGH on pin 11, the HOLD pin 
of IC2, and counting stops. Unfortunately, since 
this switch is not “debounced,” some jump in the 


Figure 2: IC1 — CD4093B Quad 
bapa NAND Schmitt-Trigger. 


counting may be observed when this push-button 
switch is pressed. (Preventing this would require 
additional connections to the other NAND circuits 
of IC1, and a double-throw switch in place of $2.) 

The BCD outputs are multiplexed to IC3, a 


CD4543B BCD to seven-segment 
latch/decoder/driver, another amazing chip. As 
each incoming BCD code is input from IC2 to pins 
5, 3, 2, and 4 of IC3, internally the BCD code is 
latched and interpreted to determine which seg- 
ments of each seven-segment display should be 
lighted. 
Each display has segments designated A to G, 
as shown in Figure 5. These digital displays need to 
have power to light their segments. They are com- 
mon anode displays, which means the common to 
each segment LED is positive voltage, and each 
segment is looking for a ground (LOW) to light. 
The positive voltage is supplied to each display 
through separate 2N3906 PNP silicon transistors, 
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Figure 4: IC3 — CD4543B BCD to 
Seven-Segment Latch/Decoder/Driver. 


Q1, Q2, and Q3. 

in this circuit, these transistors all have positive 
voltage applied to their emitters, but they will not 
conduct current unless there is a lower voltage 
(negative bias) on their base. Looking at Figure 1, 
we see that pins 2, 1, and 15 of IC2 each go to the 
base of one of the transistors. When these pins are 
HIGH, the associated transistor is OFF. 

However, as previously discussed, each of 


Great Books for Hobbyists, 


Students, Engineers . 


projects. Each project 
comes with a complete discussion of circuit 


4-878707-46-9/224 pagesi$19.95 


Controlling the World with Your PC 
by Paul Bergsman 

PC Disk Included! 

Connect your 

computer to the real 

world and make it do 

useful work like 

controling stepper 

motors, tuming 

appliances on and off, 

or monitoring fluid levels. PC disk contains 
software files in ready-to-use form. 
1-878707-15-9/208 pages/$35.00 


The Forrest Mims Engineer’s 
Notebook 


by Forrest Mims Ill 


SOUTCeS. 

1-878707-03-5/156 pages/$19.95 

The Integrated Circuit Hobbyist’s 
Handbook 


by Thomas R. Powers 

Covers the major 

types ofintegrated 

circuit devices— 

linear, TTL, and 

CMOS—and 

provides complete 

details and theory 

about their 

operation. Contains lots of useful application 
circuits—an essential reference for every 
hobbyist. 1-878707-12-4/256 pages/$19.95 


Order on the Web! 

For these and other great books 
on electronics, visit: 
www.LLH-Publishing.com 
or 
call 1-800-247-6553 to use a 
major credit card, or send check or 
money order to: 


LL 


Technology Publishing 
3578 Old Rail Road 
Eagle Rock, VA 24085 


Write in 191 on Reader Service Card. 63 


Five jumpers are needed for the displays to operate 


properly. If you don’t put these jumpers under 


the displays, 


they may be put on the etched side of the PC board. 


these pins goes LOW when they are cycled by the 
IC2 internal oscillator during the time multiplexing 
process. As each pin goes LOW, it switches the 
associated transistor ON, allowing it to conduct 


When Visiting Disney World And Sea World. . . 
Come To The World Of Electronic Surplus! 


SK YCRAFT 


PARTS & SURPLUS, INC. 
ORLANDO, FLORIDA 


Located At The Intersection Of 1-4 
And Fairbanks Avenue. 


Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 


* WIRE 

* SWITCHES 

* RESISTORS 

* TRANSISTORS 

* TRANSFORMERS 
* TEST EQUIPMENT 
* NI-CAD BATTERIES 


* COAX 
* RELAYS 
* HARDWARE 


* CIRCUIT BOARDS 


kkkkkkkke 
We Buy Surplus 
Electronic Parts — 
FAX your list. 
www.skycraftsurplus.com 
FAX 407/647-4831 
PH 407/628-5634 
P.O. BOX 536186 
ORLANDO, FLA. 32853-6186 


Monday - Friday 8:30-6:00 
Saturday 8:30-5:00 
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* INTEGRATED CIRCUITS 


current to all of the segments of that digit, 
IF THE SEGMENT SEES GROUND! In other 
words, when the transistor is ON and any 
segment is LOW, that segment will light. 

Since IC2 is providing the BCD code for 
each digit simultaneously with the multiplex- 
ing of the transistors, and IC3 is latching and 
converting this code to the seven-digit seg- 
ment code in step with the multiplexing, 
each display lights the appropriate segments 
for the decimal digit to be shown as its asso- 
ciated transistor is turned ON. The sequence 
is Display 1, Display 2, Display 3. 

Resistors R5 to R11 are used to limit the 
current to each display segment. Because of 
multiplexing, each segment is lighted only 
about one-third of the total time, but the 
transition between digits is so fast that the eye 
does not see any flickering. Later, under 
“Troubleshooting,” we'll show how to slow down 
the multiplexing frequency for closer observation 


Dominos are rugged, miniature 
encapsulated controllers that 
sale com- bine lots of analog and 
sim digital |/O with a fast control- 
oriented floating-point BASIC to 
provide a one-stop computation 
and control solution for cost- 
sensitive control tasks, Used 
stand alone or connected via 
RS-232/RS-485, Dominos are 
true plug-and-go control. 


A -- 


Domino 1 features: Domino 2 has: 

* Full floating-point ROMed BASIC 

* 32-KB SRAM and 32-KB EEPROM 

© |2 bits of parallel |/O 

© 2 PWM outputs 

* PC bus 

© 2-channel | 2-bit ADC 

* Serial port: 19.2-kbps RS-232A, 
RS-422, or RS-485 
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Visit our Web site for complete datasheets 
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To Order Call: J-8Q0-635- 


Write in 192 on Reader Service Card. 


everything in Domino 1 plus 
© 16 more bits of high-current parallel |/O 
* Hardware clock/calendar 

© Wide-range power operation 

© Hardware PWM output 


£129 


3355 
740 Florida Central Pkwy, Longwood, FL 32750 
(407) 262-0066 


Three integrated circuits and a photocell are the brains and trigger of 
the Photo-Electric Counter. 


of this action. This all may seem confusing on first 
reading. Read it again, referring primarily to Figure 
1, and it should make more sense. However, the 
circuit works even if you DON’T understand it! 


Assembly 


If you purchase the $24.95 kit indicated in the 
Parts List, all the parts you need — especially the 
“hard-to-find” parts — are supplied, and an etched 
and drilled silk-screened printed circuit board is 
included. This makes assembly a less-than-one-hour 
job. Also included with the kit are sockets for the 
three integrated circuits, a nine-volt battery snap, 
wire for jumpers, and solder, as well as assembly 
instructions. 

If you desire to build this project from scratch, 
Figure 6 shows the printed circuit board layout, 
and Figure 7 shows the parts layout using this 
board. While a printed circuit board is not required, 
it can save a lot of wiring errors, especially in 
regard to the displays and ICs. The 
resistors, switches, and transistors are 
easy to find. However, the integrated 
circuits (especially IC2 and !IC3), the 
photocell, and the displays may be 
hard to locate. The Parts List shows 
possible sources. 

Use care in assembly regarding 
parts placement and soldering. Many 
of the pins are only one-tenth of an 
inch apart, so be careful to avoid unin- 
tentional solder bridges. NOTE: Be 
sure to install all 11 jumpers shown silk 
screened on the PC board, including 
five UNDER the displays! 

We didn’t notice that these 
jumpers were needed until AFTER the 
displays were soldered to the board, so 
we had to figure out where they went 
and then soldered them on the back 
(printed circuit side) of the PC board! 

When wiring to the potentiome- 
ter, R1, you only need to connect to 
two of the three terminals, since R1 
acts as a variable resistor in this circuit. 
One wire goes to the center terminal. 
Holding the potentiometer with the 
back facing you and the terminals at 
the bottom, connect the other wire to 
the right terminal. This will give your 
light maximum sensitivity when the 
potentiometer shaft — looking from 
the front — is rotated fully clockwise. 


Figure 7: Parts Layout. 


Packaging 


We decided to assemble the printed circuit 
board into a white plastic VHS video cassette tape 
case, as shown in the photos. We decided to 
mount everything on the inside of the case lid. We 
cut a rectangular hole for the displays, used four 
mounting screws to hold the PC board in place, and 
mounted the two switches and the potentiometer. 
The battery is held in position with double-sided 
tape. * 
The battery draws considerable current (about 
55 milliamperes at nine volts), so we added a sim- 
ple slide switch to turn it OFF when not in use. This 
was more convenient than opening the case and 
unsnapping the battery connector. 

You may prefer to power the counter external- 
ly, and this works fine. We found it worked well 
down to five volts (using only 20 milliamperes), and 
a regulated power supply was not required. A stan- 
dard six- or nine-volt DC wailplug type of power 
supply worked fine. 


Testing the Counter 


There's nothing much to testing the counter. 
Connect the battery or external power and all three 
digits should light, showing “O” for each digit. This 
tests all the LED segments except the center bar, G. 

Dim the lights, or go in a closet, and use a 
flashlight for testing. The digits should increase one 
count each time the light shines on the photocell. 
Note that counting occurs NOT when the light 
beam is broken, but when the beam strikes the 
photocell again. It is easy to verify this. Shine a 
flashlight beam on the photocell, then cover the 
photocell with your finger (no count), and then 
uncover the photocell so the beam shines on it 
again (up one count). 

The potentiometer has a definite effect on the 
counter’s light sensitivity. Turn it clockwise to MAX 
sensitivity for a weak light source, counterclockwise 
to MIN for a strong light source. Watch the digits 
until they advance reliably after each resumption of 
the light path after interruption. 

High ambient light can make counting unreli- 
able since the photocell is very sensitive. It is best to 


and delivery. 


use a light source aimed directly at the photocell. If 
ambient light remains too high, and interruption of 
the light source does not trigger a count when the 
interruption is removed, extend a one-inch long 
black tube over the photocell to shield it from exter- 
nal ambient light. 

The HOLD button may cause the digits to 
advance several counts whenever it is pressed. This 
is most common when the photocell is in complete 
darkness, or when the sensitivity control is turned 
to minimum sensitivity with some light on the pho- 
tocell. This effect can be used to advance the digits 
manually to test all digit segments. The RESET but- 
ton returns all digits to zero. 


More Digits? 


As mentioned earlier, an overflow condition 
(the next count after 999) causes pin 14 of IC3 to 
go HIGH. If this pin is connected to pins 2 and 3 of 
IC1 of an identical photo-electric counter using a 
common power supply, this will allow you to count 
up to three additional digits (999,999). The first 
three digits will be the added counter. Since the 
added counter ALSO has an overflow, you can add 
three MORE digits in 
the same manner with 
a third photo-electric 


P11 - Photocell (RadioShack 276-1657; five styles/$2.29) 

G1, G2, @3 - 2N33906 PNP silicon transistor 

R11 - 100K linear potentiometer 

R2, R12, R13, R14 - 1K 1/4 -watt resistor 

R3, R4 - 6.8K 1/4-watt resistor 

R5 to R11 - 330 ohm 1/4 -watt resistor 

$1, S2 - Normally open push-button switch 

Miscellaneous: Etched/dred/ silk screened printed circuit 
board, jumper wires, nine-volt 

two 16-pin IC sockets, solder. 


ALL of the above parts are included in the “CEKIT #K-031 Photo-_ 
Electric Counter Kit" available from 
Inc., 5421 Lincoln Avenue, Unit A6, 
422-1100. The price is $24.95 plus 
sales tax for California residents. 


Centerpointe offers many other kits. See their web page on the 
Internet at www.shopsite.com/kits/. This pertouler iit Je enete 
at www.cpcares.com/ prod85.html. 


The parts listed above as NTE are available from NTE 
Inc. Call (800) 631-1520 for local dstibuton price, 


Parts List and Sources — 
C1 -.001 mF 50V eran disk capacitor 3 
DISP1, DISP2, DISPS - Common-anode seven-segment .56-inch — 
high red (NTE3078) a 
1C1 - CD4093B Quad Two-Input NAND Schmitt-Trigger SF 
(NTE40938 FS 
1C2 - MC145538B Three-Digit BCD Counter (NTE4553B) = 
1C3 - CD4543B BCD to Seve : 
(NTE 45438) i 


battery snap, one (eon i Sete . 


Electronics, — 
ress, CA 90360, (800) z 
.95 shipping, and 7.75% 


= 


covered — by tracing circuit paths on the PC board, 
and referring to the display pinouts shown in Figure 
5 — that we had omitted five jumpers that should 
have been put in place under the displays. 

Of course, other things can go wrong. Be sure 
the transistors and ICs are oriented properly, and 
that the right values of resistors are where they 
should be. Voltage and ohmmeter checks can be 
useful. An oscilloscope can be used to see the mul- 
tiplexing action on pins 2, 1, or 15 of IC2. 

If any of the displays are not lighted, check the 
path from IC2 pins 2, 1, and 15 through transistors 
Q3, Q2 and Q1 to see if the multiplexing signal is 
switching between displays. To slow this action 
down so you can see the switching of each display, 
temporarily put a .22 mF capacitor across C1. If you 
use a 1 mF capacitor across C1, you can see each dis- 
play light separately for several seconds. 

If any segment does not light for ALL three dis- 
plays, trace the path for that segment back through 
its current dropping 330-ohm resistor to the proper 
output pin of IC3. Look for poor solder joints or sol- 
der bridges. Generally speaking, unless badly han- 
dled or treated, the ICs, transistors, or displays are 
most likely NOT at fault. NV 


raed] SEPT. 1999 SUPER SPECIALS! 


For ICOM IC-2SAT / W2A/3SAT / 4SAT etc: 


For ICOM 02AT etc & Radio Shack HTX-202 / 404: 
BP-Sh pack 8Av 1400mAh $32.95 


counter, for a_ total 
count of 999,999,999! 
Packs & Charger for YAESU FT-S0OR / 40R / 10R: 
Troubleshooting FNB-40xh sommes =7.2v 650mAn $41.95 
FNB-47xh owen «7.2. 1800mAh $49.96 
Suppose, when For YAESU FT-51R/41R/11R: 


you add power, none of 
the digits light! Check 
the wiring to the 
switches and poten- 
tiometer to see that you 
don’t have them mixed 


FNB-26 peck omen 


FNB-11 pack (Sw) 


For YAESU FT-530 / 416 / 816/76 / 26: 
7.2v 1600mAh $32.96 


For KENWOOD TH-79A/42A/22A: 
PB-32xh pacxomen 6.0 1000mAh $29.95 


For KENWOOD TH.-78 / 48 / 28 / 27: 


For YAESU FT-411 /470/73/ 33/23: 
12.0v 600mAn $24.95 


For KECOD TH-77, TOES 4 2, 25: 


up. Careful as we were, 
this happened to us! 
We moved the wires to 
the right place and 
some display segments 
lighted, but others did- 
n't. This is when we dis- 


Packs for ALINCO DJ-580 / 582 / 180 radios: 
EBP-20ns pack 7.2v 1500mAh $29.95 
EBP-22nh pk(sw) 12.0v 1000mAh $36.95 


For ICOM IC-21A/ T22-42A / W31- 32A/T7A: 

BP-180xh x omen = 7.2v 1000mAn $39.95 
-173 

For ICOM 1C-W21A7 2GXAT / V21AT Bleck or Grey) 


Mail, shee, &. Fax ondors welcome! Pay vith 
Mastercard / VISA / DISCOVER / American Express 


Call 608-831-3443 / Fax 608-831-1082 
Mr. NiCd - E H. Yost & Company 


2211-D Parview Road, Wi 53562 
CALL OR WRITE FOR OUR FREE CATALOG! 
Celular | Laptop / Videocam / Commercial & Aviation packs too! 

E-mail: ehyost@midplains.net 
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GPS Design Kit —§ $379 


The design kit SGMS600KS is a complete and immediately 
usable means of evaluating the SIGEM GPS receiver module 
and high perlormance GPS antenna, which are included in 
the kit, Software running on the GPS receiver module 
communicates fo a user supplied computer via 

NMEA 0183 formatted messages. Advanced PC software 
provides map integration and 3 demonstration of tracking. 
Provision has been made for DGPS inputs. 


Tek (613) 271-1601 (Can) SiGEM 


(541) 823-9783 (USA) 
Fax: (613) 271-1896 


Telecom Hardware/Software Developers 


STOP using your phone lines to test and demonstrate 
your telecom devices. Our affordable telephone line 
simulators offer authentic USA dial tone, busy signals, 
ringing, and exceptional speech quality. 


RinG-It! Texco Smuator 
* Single Line (two RJ-11 Jacks) 
* LED Display 
* DTMF Operation 
* Automatic Ring-up Mode 
* $325 ($149 kit available) 
Party-LINE Tetco Smutator 
* Six Extensions 
+ Caller-ID (Name/Nbr) 
+ Distinctive Ringing 
+ $425 ($199.95 kit 
avail) ae 
Digital Products 
HOMAAME 
134 Windstar Circle 
Folsom, CA 95630 USA (sr 
Tel: 916-985-7219 
Fax: 916-985-8460 
http://www.digitalproductsco.com 


GPS Units 


Trimble Placer 400 $79.95 
6 Chan. & Magnet Mt. Ant. 
_Trimble SVeeSix $89.95 


6 Chan wi Diff. & Mag. Mt. Ant. 
Rockwell MicroTrackerLP $89.95 
5 Chan., Module w / Differential 


& Mag. Mt. Ant. 
ACE GPS Mag. Mt. Antenna $54.95 


Call for Software Packages 


Communications Surplus 


713-526-8000 or 1-877-878-6GPS(477) 
Ishaefer@flash.net Fax to 713-522-6309 


Program PICs in Basic 
Complete kit to get started! 


Includes: 
Compiler, - ammer, PIC, C, Cable & Batteries 


Electronic Products 
(248) 515-4264 Fax: (413) 825-0377 
www.elproducts.com 
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PCBs 


PER SQIN 


$100.00 SETUP 
WE SPECIALIZE IN SINGLE SIDED, 1 02, PC75 


PCB 
LAYOUT 


PER COMPONENT PIN $100.00 MINIMUM 


ENGINEERING 
DIAGRAMS 


PER COMPONENT PIN $100.00 MINIMUM 


V&V MACH, & EQUIP., INC. (HO 
PH (281) 397-8101 FAX (2 
MARKETING TECH. S.A. (MExiC 
PH 011 (525) 361-3351 1 


LCD Terminal $99 


Re-Programmabie 

LCD 240 x 64 EL Backiit 
RS-232 Port 

1200 Baud Modem 

8051 Compatible Microcontroller 
192k Low Power Static Memory 
Infared Transmitter 

Nicad Battery Pack 

QWERTY Keyboard 

FM SCA Data Receiver 


Junkware.com 


http://www. junkware.com 


New! 
ActiveWire™USB 
Simple USB Interface 


Intemet Browser Script-able 

24 MHz CPU core with USB 
Firmware downloadable via USB 
16 bit parallel 1/0 

Expandable add-on boards 

New firmware and scripts 
available from website 


$59 plus shipping 
ActiveWire, Inc. 


www.activewireinc.com 
ph(650) 493-8700 fx(650) 493-2200 


SBC2000-074 


one id ane 
Versatility starting at $64 each. 
Voice: 303.422.8088 Fox: 303.422.9800 
www.sbc2000.com 


festa Technology, Inc, 


PC BOARD 
SERVICES 


PCB Design ar erg 
ru Hole 
SMT 
Multilayer 
PCB FABRICATION 
In-house Proto S 
Single and Double Side 
Plate Thru Hole 
ASSEMBLY 
Thru Hole 
Small Project Specialists 
Serving a abe and Hobbyists 
for 16 Years 
MIDLAND TECHNOLOGIES 
800-726-8871 Voice 
406-586-0300 FAX 


QUALITY KITS 
#1 Source for Electronic Kits 


Great selection of Hi-Fi AUDIO Kits, 
PSUs, Transmitters, Oscilloscopes, 
PIC Programmers, and much more. 


Toll Free Order Line: 
1-888-464-5487 


Secure On-Line Ordering 
www.gkits.com 


Call 613-544-6333 for free catalog 
North American Kit Distributor 
49 McMichael St., Kingston, ON 

K7M 1M8, CANADA 


Plans-Kits Unlimited 


PLANS KITS PARTS OVER 120,000 PLANS 


LASERS MASERS EMP TESLA 
RAIL & COIL GUNS JAMMERS 
ULTRASONICS HIGH VOLTAGE 
PLASMA & ION GUNS HERF 
MIND CONTROL NUCLEAR 
PHREAKING BIO-ELECTRONIC 


IF WE DON'T HAVE IT, WE'LL GET IT.. 


1839-D WEST VISTA WAY #5155, VISTA CA 92083 


2.4 GHz Wireless 
Transmitter & Receiver 


2.4 GHz ~ 2.48 GHz User Selectable 
Over 700’ Range and 4 Chi Auto-scan 
NTSC, PAL, Composite video B/W or Color 
2 Audio Inputs may be used for digital data 
Customizations including battery packs 
and Special Frequencies 
Matco Inc. 


(800)440-0299 or (800)719-9605 
www.mat-co.com 


This Could Be 


YOUR 
se 


Read by thousands of 
electronics consumers. 


For information, write or call: 


Nuts & Volts Magazine 
430 Princeland Ct., Corona, CA 91719 


(909) 371-8497 
FAX (909) 371-3052 


Aviation Components Corp. 
28 Hunting Hills Drive 
Landenberg, PA 19350 


We buy and sell: 


¢ Resistors 
* Switches ¢ Circuit Breakers 
*RF Components »* Semiconductors 
¢ All MIL-SPEC *ICs 
Electro-Mechanical 
Devices 


Home Office (sales) 
610-255-3761 * FAX 610-255-3548 
Morrisville Office (purchasing) 
215-295-3507 * FAX 215-295-8633 
E-Mail: aviationcomp@earthlink.net 


For more info check out our website: 
http:/home.earthiink.net/-aviationcomp/ 


* Relays 


FREE! 


= 

PHONE, FAX, WRITE 
OR E-MAIL WITH YOUR 
MAILING ADORESS 
MUST MENTION 
OFFER “LAB109" 


LAB-1 
(1.5* x 2.0” x 0.75") 
ALL ALUMINUM CONSTRUCTION 


TECH AMERICA: 800-442-7271 


py Spent 
OFFER GOOD ONLY IN THE 48 STATES. ENDS DECEMBER 20, 1990 LIMIT ONE 
REQUEST PER CUSTOMER. MAILED 1ST CLASS, ALLOW 1-2 WEEKS FOR DELVERY 


ORDERS 800-' * FAX 800-551-2749 
OFFICE 702- ses. 3400 © FAX 702-565-4828 


for macvertent typographecal errors 


SSCOM, 
ered prews and apeciicahone we sdbyect to change wats Mace 


CIRCUIT CHEM, INC. 


"PROTOTYPE TO PRODUCTION” 
$275.00 


“SERVICES* — UL Approved 
SMOBC, LP1 mask & Legend 
Photoplotting, Electrical Testing 
Thru hole/SMT, Gold/Nickel Plating 
Routing and Scored Panel, Instant Quotes 


PH: (888) 427-2920, Fax (847) 427-1949 
E-Mail: cir1920@aol.com 
LOWEST COST & FAST DELIVERY 


Antique Radio's Leading 
Monthly Magazine 
Articles — Classifieds — Ads for Parts & 
Services. Also: Ham Equip. — Books — 
Telegraph — 40's, 50’s & 60's Radios — 
Early TV — Auction Reports & more... 
1-Year: $39.49 ($57.95 by 1st Class) 
6-Month Trial - $19.95. Foreign - Write. 
eS A.R.C., P.O. Box 802-G23 gam 
Carlisle, MA 01741 =) 

Call: 978-371-0512 — Fax: 978-371-7129) 

Web: www.antiqueradio.com 


ASSEMBLY & 


ENGINEERING 


Producible designs since 1970 
Contract Engineering 

Embedded 

PCB Layout and Packaging Design 
Analog Including RF to 1 GHz 


Contract Assembly 

High-Speed Fuji Surface Mount 

Through hole 

Turn-key or Kit 

Run sizes one through thousands 

Test and bum-in available 
Bilocon Corp. 
800-736-5927 
425-353-2276 

www.bilocon.com 


ASTRO TOO 


Surplus/Electronics Equipment 


Web Site: AstroToo.Com 
E-Mail: Astro@AstroToo.Com 


2854 Sarno Road 
Melbourne, FL 32935 


(407) 253-3371 
Fax: (407) 727-1546 


When visiting Central Florida, 
come see us! 
1-95, Exit 72 


VIDEO PRODUCT 


$X-800 


$79 


$59 


+ 430 TV Lines Resolution 

+ 9-14 VDC Operation 

+ Infrared Sensitive 

* SX-800 has Audio Output 

+ A-300 Camera Enclosure also available 


MATCO, INC. 
Schaumburg, iL 
1-800-719-9605 + 1-847-619-0852 FAX 
E-Mail — info@mat-co.com 
Website — www.mat-co.com 


TOGGLE SWITCHES — All sizes and types 
Commercial Quality 


FULL SIZE TOGGLE SW. 1/2” DIA. 
TYPE MODEL 


5A/250V Screw 
MINIATURE TOGGLE SWITCHES 1/4” DIA. 
Solder 57 


3A/250V —_ Solder 
MOMENTARY PUSHBUTTON SWITCHES 1/4” DIA. 

SPST Nor Open DM1 3A/125V _— Solder 32.27 

SPST Nor Close DM2 3A/125V Solder 32.27 


ANY ORDERS LESS THAN 100, ADD 20¢ EACH 
LEDs Red, Yellow. Green — $12.00/100 $10.00/1,000 


DEMAR ELECTRONICS 
P.O. Box 7215, Algonquin, IL 60102 
Toll Free 877-655-6433 
Fax 847-854-4434 


Stereo Microscopes for 
Large PC boards 


9 in. arm for 
Large boards 
-10X & 30X 
-Dust cover 
-Rye guards 
-5 year warranty 


ST 231P — $395.00 


jlittle@netwizards. 


fasted Technol 
3580 Haven Ave. Redwood City. CA 94063 
650/367-8320 Fax 365-5845 


SOLAR ELECTRICITY 


All manner of photovoltaics and 
solar electronics available here. 


www.planetarypower.com 


P.V. Power Corp. 


Inverters, Controllers, Racks, 
Meters, Shunts, Fans, Pumps 


(877) SOLAR PV 


ally Starts recording when the 
phone is picked up and stops when you hang 
up. Records both sides of the conversation! 
Printed catalog $3 (free with order) 


Visit our Online Catalog 
www.mscelectronics.com 


MSC Electronics 
PO BOX 461 Jessup, MD 20794 


CABLE BOXES 


CUT MANUFACTURING COST! 
WE ACCEPT SMALL ORDERS TOO. 


ALSO PCB, SMT, PROTOTYPES, ASSEMBLY 
PLASTIC MOLDS, INJECTION MOLDING 
USA Office: V&V Mach. & Equipment, Inc. 
Ph: (281) 397-8101, Fox: (281) 397-6220, 
Mexico Piant: Marketing Tech. 
Ph; 011 (525) 361-3351, Fox 011 (525) 361-5996. 


CONTROL - MEASURE - INPUT 


MODEL 40-$109 
+ RS-232 interface 


+ 28 lines digital /O & 

+» Eight analog inputs Poaeeree 
MOD: ited 

- PWM output MOCe ee 

+ Three stepper ports 

MODEL 100-$279 


+ 12-bit 100KHz A/D + Four analog outputs 
+ Three timer counters « 24 digital /O 


PRAIRIE DIGITAL, INC. 
920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 53578 

TEL: (608) 643-8599 - FAX: (608) 643-6754 


softwarecloseouts.com 


DOS - Windows - Win95 
UNIX - MAC - Upgrades 
Secure on-line ordering 


softwarecloseouts.com 


Corel Office 7 $29 
Norton Anti-Virus 2 $5 
Windows WGP 3.11 $39 
Office 4.2upg $39 


Up to 85% off titles by Symantec! 
softwarecloseouts.com 


New Arrivals Weekly! 
Hard-to-find a specialty ... 


We buy your surplus software. 


softwarecloseouts.com 


STATIC RAM 


HM628128 
62256 


6264 
pa) * Many more parts in stock 
* All major brands 
gua 


TEL: (818) 774-9444 - FAX: (818) 774-0822 


WE BUY EXCESS INVENTORY 
COVERT CATALOG2000 


The Latest, Up-to-date, Hands-on 
Supplier and Source Guide for: 

® Electronic surveillance equipment 

® Covert video cameras and transmitters 

= Counter measures gear 

® Entry supplies 

® Electronic tracking systems 

= Computer surveillance and remote viewing 


Equipment, exact addresses and ordering info 
from 15 countries! 220 pages — $39.95 
113555 S El Camino Real, San Mateo, CA 94403 
Phone 650-513-5549 = fax 650-728-0525 or 
www.intelligence.to (no “dot com’) 


ystems.com 


nit 


™"e 02 30 ERY, * 
Info@dents ystens com 


‘ 7 “~~ 
Doctor GB card /‘Xchanger 
‘af hs 
a&, & for Professional Game Developers 
we: CS " 
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S ©)’ RE E-E_GTS 
Ss “A EU Ee 


800-255-5545 


= Power 
J Quality fag, FO 520-344-8847 


ADVANTECH ripe cronies tie DATA VO ICE TECHNOLOGY HILO 
— . 


Electronics Kits connect directly 
to your stamp or microprocessor 


oo0,.000 WALL SYSTEM GENERAL C TECHNOLOGY XELTEX 
TRANSFORMERS Fa = 
Heavy Duty Surge Suppressor i = =| Er 
Plug Strips, 6 outlet, circuit breaker, aes: 
Case of 25 in individual boxes..$50/case a nom onsen me 
=n cooly le Laggan 3VDC/100MA ~-. CX099 $0.75 PB Sociccaina. Zo vooucrewnur 
6VDC/100MA .---CS039 $1.45 409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R 
ar 509 EETOOLS MEGAMAX4 = 49 EPROM IG TO 512K MicroClock Il kit (assembled) = RHT7 kit (assembled) 
bray doar A. Sceeen. dH — eed a pape : " ret er be bs seen AReal Time Clock with backup Relative sear & 
Seer on s accurate time and date Temperature Sensor 
249 XELTEX SUPERPROL 199 EPROM 16G TO 1 MEG a 984 
Power Conditioners, Oneac, TLC, 13.5VAC/400MA.. pe i ore = 1 65 XELIEK < ROMMASTER i 2 EPROM Is 10 BMEG 4$24,95+ shiphhandling 464.95+ shipfhandling 


Teal, Sola, various sizes 


BML, Dranetz, and RPM 
Power Quality Monitors.......... Please call 


. erie 
=o ey He ia ter kit! 
Z\Technology Electronics, Ltd. 


Phone: 937-438-4683 Fax: 937-438-5934 
technologykit.com 


739 STAG ORBIT-32 250 EPROM 8G TO 8MEG 


General Device Instruments 


‘ Sales 916-393-1655 Fax 916-392-4949 yore 
Web www.genoraldevice.com E-Mail iedevice@best.com 


Min 1000/type -- Call for other types 


SURPLUS TRADERS 


Mg rt 76, 


VT 05440 

Tei: (045 9s 714-739-9328 

Fax: ACAD 514- 345- 8303 
http://www... 7 3.corm/w 


"FRE E CATALOG! 


www.powerqualityinc.com 


kits@ technologykit.com 


JUNE SPECIAL SAVE $10.00 


CABLE SECRETS!!! 


This ad has been 


Build Your 
Electronics 
Library 
At A Price You 
Can Afford! 


Serial Port Problems ? ? ? 


No heavy, aging serial protocol analyzer 
available? Use Serial to turn your PC into 
a test tool for asynchronous serial 
communications. Serial uses your PC 
serial ports to capture data, control and 
time stamps to give you what’s needed to 
develop or debug your serial 
communications, 


VERY SENSITIVE. HAS HIGH 
IMMUNITY TO QRN & LOCAL 
AM BROADCAST. $92.50 rr 
12/14V PULSE BATTERY TESTER 
(LEAD ACID). ATTACH THE BATTERY & 
PUSH THE BUTTON TO DETERMINE IF THE 
BATTERY NEEDS RECHARGING. A MUST 


Want to know why? 
Visit us at http://www.worldwyde.com 
* Find out how “Test” Devices work 
* Installation of “Test” Devices 
* Descrambling Methods Explained 
* Detailed Construction of “Test” Devices 


Includes pians and source code 


* Contextual Help 
* Block Transmit 
* Trigger Strings 
* Full Duplex 
Monitoring 


Serial with manual US$99.00 
Full Duplex monitor cable US$40.00 


Allison Technology Corporation 
2006 Finney Vallet Rd., Rosenberg, TX 77471 
800-980-9806 or 281-239-8500, Fax: 281-239-8006 
http://www.ateweb.com atc@accesscomm.net 


FOR THE GLIDDER SET, BOATERS, ETC. 
BASIC KIT Z $ 55.50 PP 
ASSEMBLED WITH ENCLOSURE $106.50 PP 


MARCONI ANTENNA 700W 50 Q 


THE BEST “LITTLE” LOW BAND ANTENNA 


80M: 67' OVERALL 
160M: 130° OVERALL 


CODE PRACTICE OSCILLATOR... $23.45 PP 


SEND FOR FREE CATALOG 
1-800 JADE PRO (523-3776) 
www.jadeprod.com/ 


email: jadepro@jadeprod.com 
JADE PRODUCTS E HAMPSTEAD NH 03826-0368 


OTS SOUFCE CODD severevereneees $79.95 


Compl 
Code for individual boxes ........ 


DSS SECRETS — Vol. 2 


DSS Secrets Vol. 2........ $49.95 


VISA © MasterCard * 
To order, cat! Worldwyde 
21365 Randall Street + Farmingt 


Visit us on the web at www.worldwyde.com 


VnecricanExpress 
1-800-773-6698 
on Hills, MI 48336 


TV 85 PJ & TV 86 
CABLE CONVERTERS 
VOLUME & 
NON-VOLUME CONTROL 


SALES/SERVICE 
VOICE 1-800-473-0506 
FAX 1-800-488-0525 


FOSS 
WAREHOUSE 
DISTRIBUTORS 
285 Schenck St. 

N. Tonawanda, NY 14120 
www.fossw.com 


BUILDING. 


Continued from page 10 


REQUESTED 
HIGH “TEC” REFRIGERATOR 
SOURCES FOR THE TEC DEVICE 


After receiving several inquiries about 
where author Kenton Chun purchased his TEC 
device from for the August ’99 article, we 
asked Kenton to put together a list of sources. 


Dear Nuts & Volts: 

Here are some surplus dealers known to 
carry Peltier modules. If you need one or two 
modules to experiment with — these outfits may 
be easier to buy them from than from the manu- 
facturers. But don't be surprised if you can buy 
new modules from a manufacturer for the same 


or even lower prices than from the surplus outfits. 
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CUSTOM PLASTIC PARTS 


@ MODELS (WOOD AND 


8 1/2" x11" 
Sheets 


MANUFACTURE A MOLD. 
@ MOLD DESIGN AND 


PARTS. NO ORDER 
TO SMALL OR TO 


COMPETITIVE 
ON HIGH LABOR 
PARTS. 


We also have manual low pressure machines for 
injection molding of very small runs or prototypes of 
parts up to 2 oz. Ata surprisingly low price. 

USA. Office: V&V Mach. And Equip. Inc. 

Tel. (218) 397-8101, Fax.(281) 397-6220. 

Please send bive prints or samples to 

Marketing Tech. S.A.eAlamo 93, 4 PisoeSta. Monica, | 

Tiale Eco. De Mexico 54040eTel. 011 (525) 36° --3351 Techniks Inc. P.O. Box 463 Ringoes NJ 08551) 
Fax. 011 (525)361-5996. AT™N: VICTOR M. MCNDOZA 
e-mail. marktech@infosel net mx 


Adds on Extra Layer of 
Resist for Super Fine 
Unes on Std Clad Bds | fe: 


PCB's in Minutes 
From LaserPrint!* 


* Or Photocopier 
Use household 
iron to opply. | 


205h$30/40Sh$50/100Sh$100 Blue/Wet (No Mix) 
Sample Pack 5 Shts Blue + 5 Shts Wet $20 
VISA/MC/PO/CH/MO $4 S&H - 2nd Doy Mail 


_.908)788-8249 
100% Money Guorontee!-Deoler Inquiries invited 


Check out the 


HOT DEALS at the 


Nuts & Volts Bookstore!! 
(See ad page 48.) 


As a paid subscriber, you'll 
get 10% off the listed price!! 


Convert RS-232 to RS-485 
or TTL/CMOS for Only $49.00 


COMMUNICATIONS CONVERTER 


@ FULL SCHEMATIC AND DOCUMENTATION 

© FULL FAMILY OF MODULAR DESIGNS 

© RS-485/RS-422 REMOTE I/O MODULE KITS 

® NETWORK SOFTWARE AND SOURCE CODE 

® AUTOMATIC OR RTS UNITS AVAILABLE 

® RJ-11/12 CONNECTORS OR TERMINAL STRIP 

® TURN YOUR PC INTO A DISTRIBUTED DATA 
ACQUISITION AND CONTROL SYSTEM 


All Electronics, 1-800-826-5432, FAX 818- 
781-2653. E-Mail: allcorp@allcorp.com, Web: 
http://www.allcorp.com. Fall 1996 catalog 596 
shows two 127-couple devices. One is 1.18" 
square for $17.00. The other is 1.57" square for 
$26.00. No minimum order. Takes charge cards. 

Alltronics, 408-943-9773, FAX 408-943- 
9776. E-Mail: ejohnson@alltronics.com, Web: 
http://www.alltronics.com. Catalog 961 shows a 
1.1875" square unit for $24.95 and a 1.56" unit 
for $34.95. Specs are not listed. 

American Science & Surplus, Skokie, IL; 
847-982-0870, FAX 1-800-934-0722. Catalog 100 
dated 1/97 shows two units, 3-12VDC, #22627 
1.17" sq. x 0.12" thick $25.00, #89143 1.56" sq. 
x 0.15" thick $35.00. 

Gateway Electronics, 8123 Page Blvd., St 
Louis, MO 63130; 1-800-669-5810, 314-427-6116, 
FAX 314-427-3147 (10/97). Web: 


http://www.gatewayelex.com. Web site shows 

127-couple modules, documentation included. 
Small module $20.00 (approximately 1.17" x 

1.17" x .12"). Large module $29.50 (approxi- 

mately 1.56" x 1.56" x .15"). 

Javanco, Nashville, TN; 615-244-4444, FAX 
615-244-4446. E-Mail: javanco@javanco.com. 
Web: http://www.javanco.com. Web site catalog 
lists a 71-couple unit, 8V, 3.4A, 59C Temp differ- 
ential, 18W, for $16.95. 

Marlin P. Jones, Lake Park, FL; 1-800-652- 
6733. Web: http://www.mpja.com. Catalog 1996 
shows a 71-couple, 8V, 3.4A unit for $16.95. 

Shreve Systems, 1200 Marshall St., 
Shreveport, LA 71101. 1-800-227-3971, Fax 318- 
424-9771. Web: www.shrevesystems.com. 1- 
3/16” x 1-3/16”, $10.00 each or three for $25.00. 

Kenton Chun 


Continued on page 8&3 


hether you play 

with robots, model 

planes, or boats, 

there are motors 

inside which supply 
the muscles and habits that make 
them go. Choosing the right motor 
for your project, though, can be a 
daunting experience. Motors that 
provide locomotion aren't the same 
as those that move robotic arms or 
pilot a plane. 

Basically, controller motors come 
in three flavors: servos, steppers, and 
encoders. 

Last month, | did an in-depth 
study of servos. In that article, you 
discovered that servos are actuators 
— motors that move robotic elbows 
and grippers — whereas stepper 


electromagnet, where it stops. By 
properly sequencing the polarity of 
the electromagnets, we can make 
the rotor spin — one step at a time. 
Hence the name, stepper motor. The 
speed at which this sequencing takes 
place controls the speed of the rotor. 
The stepper motor type — bipolar or 
unipolar — is determined by the way 
the coils are wired together. 

Before the advent of high-power 
ICs, the unipolar stepper motor 
almost exclusively dominated the 
stepper motor market because of its 
simpler controller electronics. Today, 
that scenario has changed, and bipo- 
lar stepper motors are all the rage for 
several reasons. That's not to say 
that unipolar steppers are out of the 
running, because they’re not. They 


are every bit as popular as ever. But 
bipolar motors have several advan- 
tages over unipolar, and are gaining 
ground. Table 1 shows how they 
compare. 


Bipolar Stepper Motors 


Bipolar stepper motors are so 
named because of the way the elec- 
tromagnetic stator polarities are 
sequenced. The stators are wired 
according to Figure 2, where coils A 
and B are in series, and coils C and D 
are in series. 

Basically, there are three ways to 
spin the rotor: One-Phase-On (full- 
wave), two phase, and half step. All 
three modes use the wiring configu- 
ration shown in Figure 2. 


Which one works 
best in your 
robotic or R/C 
project? Here’s 
everything you 
need to know. 
This month: 
Bipolar stepper 
motors. 


Full-Wave Step 


In the One-Phase-On (full-wave) 


motors are free-spinning, like car 
engines. This month, we look at 
bipolar stepper motors — the movers 
and shakers of robotics and R/C. 


Stepper Motors 


Stepper motors are often used in 
robotics and R/C models to provide 
locomotion for the device. Stepper 
motors are preferred over standard 
hobby motors because they can be 
precisely controlled. The speed and 
torque of a hobby motor is directly 
proportional to the applied voltage — 
the higher the voltage, the faster it 
spins and the more power it can 
deliver. 

Stepper motors, on the other 
hand, are digitally controlled. The 
speed and power is proportional to a 
digital input code. Stepper motors 
are used in applications where pre- 
cise torque and motor speed contro! 
are required, as in: 


* Robotics locomotion 

« R/C aircraft/boat propeller 
speed 

« X/Y positioning 

+ Tool feed for lathe and milling 
machines 

+ Disk drives 


There are two basic types of 
stepper motors: permanent magnet 
and variable reluctance. Permanent 
magnet motors are further divided 
into bipolar and unipolar types. Both 
permanent-magnet motor types con- 
sist of a rotating magnet, attached 
to a rotor shaft, surrounded by a cir- 
cle of stator coils (Figure 1). 

When a coil is energized by run- 
ning current through it, it creates an 
electromagnet in that particular sta- 
tor pole. This causes the permanent 
magnet to spin and align with the 


in series. 


Figure 1. 
Permanent- 


magnet stepper 
motors consist 


Ml 


mode, current initially flows through 
coils A and B, which are wound in 
such a way that the top stator is 
polarized south and the bottom sta- 
tor is polarized north. The rotor mag- 
net aligns itself with the south pole 
up and the north pole down (Figure 
3). Coils C and D are disconnected — 
or off. This is Phase 1. 

In the next phase (Phase 2), A 
and B are turned off, and C and D 
are energized to create a north pole 
on the right and a south pole on the 
left, causing the rotor magnet to 
rotate clockwise by 90 degrees. 

Phase 3: C and D are turned off, 
and voltage is applied to the A and B 
coils — in the opposite polarity of 
Phase 1. This forces the magnet to 
rotate another 90 degrees clockwise. 
Notice that the rotor magnet is now 
facing the opposite direction of 
Phase 1. The next, and final step 
(Phase 4), is to disconnect A and B, 
and energize C and D with an oppo- 
site voltage. The sequence then 
repeats itself with Phase 1. 


Two-Phase Step 


In the Two-Phase mode (some- 
times called the Normal mode), both 
the AB and CD coils are energized at 
the same time. While the number of 
steps are the same as for one-phase- 
on — four per rotation — the angle of 
the rotor magnet is at the corners of 
the compass rather than the up- 
down orientation outlined above. 
This mode produces the highest 
torque — obviously, because you 
have twice the current flowing 
through the motor. The sequence is 
as follows (Figure 4). 

Positive voltage is applied to 
both the AB and CD coils, which 
polarizes both of their upper-right 
stators north. Without a clear loca- 
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AST GLOBAL ELECTRONICS 


24529 STATE HWY. 408, CAMBRIDGE SPRINGS, PA 16403 
VOICE 814-398-8080 - 1-888-216-7159 - FAX 814-398-1176 


VIEW COMPLETE LISTING AT: IF WE DON’T CARRY IT... WE'LL FIND IT 
http:/www.astglobal.com QUICKLY ... AT REASONABLE PRICES. 


HP 6294, Power Supply, 0-60V @ 1A (metered) 
New in box wimanual, ...... 0... ccccecseesseeesaeenves 


HP B4458, Auto Preselector, 1.8-18GHz Opt. 002/008 Te 
eas heng sdb scasestnesveoese HP 8601A, Sweeper Generator, .1-110MHz.........0.000005. $400 
HP 8614A, Signal Generator, 800-2400MHz, AM/FM Leveled . . .. $300 
bipsucetassavaxcopnovvess a every Generator UHF, 1.8-4.5GHz, +10-1 
HP 141T, Spectrum Analyzer Mainirame i seavebepueeteeaisdesacess _ ae 
HP 141T, Spectrum Analyzer w/8552A/85538, 1KHz-110MHz . . $1,000 i ents fsona beat Seamer ovale 
HP 1417, Spectrum Analyzer w/85525/85538, 1KH2-110MHz ...$1,200 HP 662420, RF Plug-in, 5.9-9.0GHz 

WI8SS2B/8556A, 20H2-3O0KHz. . HP 86408, Signal Generator, 5-1050MH2, Opt. 002/001 or 008. ‘im 
HP 86408, Signal Generator, .5-512MHz, Opt 001 or 003....... 
HP 8656A, Synthesized Signal Generator, 100KH2-990MHz . . “eo 
sees feepgoer ely tent eyo BideGhena «$200 
| cor a OO Te : HP 8901A, Modulation Analyzer Opt. 010. . 

$950 HP 59303, D/AConverter............ 

Woe caceeGaree severe $1 Kepoo ATE15-50M, Power Supply, 0-15V @ 


Figure 3. Full-Wave bipolar stepper motors work by reversing the 
polarity of the drive voltage across alternate stator coils. 


TURN IDLE TEST EQUIPMENT 


— INTO CASH — 
CALL OR FAX FOR QUOTATION 


HP 415E, SW Meter... 2... sce cccsccescctccensenscens 

HP 432A, Power Meter w/Cable/8478, .01-18GHz Sensor. ...... = 

HP 436A, Power Meter w8481H SensorCable ............. 

HP 496A, Power Meter, Opt. 002/009/022 w/8481H 
OON IR clei. o esha cased sean avantayedauns 

HP 6518, Test Oscillator, 10Hz-10MHz . . 

HP 6528, Test Oscillator, 10H2-10MHz . . ¥6 

HP 654A, Oscar, 10H2-OMHz, 9008 Attenuator. 


HP 5314A, Counter, 100MHz, Opt. 002, w/Manual, Nice! 
HP 314A, Counter, 10MHz, Opt. 001 (tcxo), Nice! ..... 
HP 53158, Counter, 100MHz, Opt. 001, wiManual, Nice! : 
HP 53158, Counter, 1GHz, Opt. 001/003, wiManual ........... 
HP SS1GA, Counter, 100MH2, HIB .........22ececreseres 


MME WERT eA se canon path bert e Figure 4. Two-Step bipolar stepper motors work by reversing the 
SFO art Dual Trace ....-...-.. polarity of the drive voltage across adjacent stator coils. 


I Gerth Cae decent tages guid tion to lock onto, the rotor magnet 
(1GIGASAMPLERSEC) Digitizing. .......--...2+e+ee0e0s $2000 gos Scope (100M, Del Tce nn seeks out a middle ground, which is 
PMA Poem Sup OOO Ae Asesice $125 oo halfway between the poles. This is 


HP B104A, Power Supply, 0-20, 20-40V @ 2A, 1A 
HP 6112A, Power Supply, 40V @ .5A (metered) .............. 


Phase 1. The A and B coils now 


HP 6116A, Power Supply, 0-100V @ ZOOMA....... es Mueh Segs GHEE Del Tc. reverse polarity (Phase 2), which 
Herds ene pune ph ores aE Tok S2OA, NTSC Vectorscnpe. ..........cssssessssssevees forces the rotor magnet clockwise to 


HP 62038, Power Supply, 7.5V @ 3A (metered) .. 


HP E28, Power Spy (ad, O40 @ 3A. OV a Len ty acer sessesseseeeeens 4:30 o'clock. Phase 3 reverses the C 
CUS SEE Sad tar al ot ie 5 le $175 104, Soope (1 GHz), Dual Trace : : 
domme Poetical’ iA(metered)..........+. $209 ek 7104, Scope (1GHz) w/7A29, 7A29, 7810 8 7B15........ and D coil polarity, and we end up at 


Phase 1 with the next voltage polari- 
ty reversal. 


Tek 7844, Scope (dual beam) w/7A24, 7A28, 7880 & 7887 ..... $750 
HP 6212A, Power Supply, CVICC, 0-100V @ 100MA........... $125 

HP 6219A, Power Supply CVICL, O-10V @ 1A.......000000-0. $75 Tek 7904, Scope wi7A24, 7A26, 7880 8 7BBS .. ve 
HP 6217A, Power Supply, CVICL, 0-50V @ 200MA ........... $100 ‘Tek 7904A, Scope w/7A24, 7A26, 7880 & 7B85 .. 


‘Tek 7904A, Scope (S0OMHz) Frame.........++ 

HP 6218A, Power Supply, CVICC, O-S0V @ 200MA............ $125 

HP 62278, Dual Tracking PS 0-25V @ 2A ........ 9375 Waheln 2724A, Progam Res. Standerd whierwal . . iz 

HP 62608, Power Supply, 10V @ 100A (metered). “$209 Waveek 145, PuseFuncten Genera 0001-20MHr........ $300 Half-Step Operation 

HP 62648, Power Supply, O-20V @ 20A....... $25 bvsaterbelfe xpos on Synthesizer........... HG 

HP 62658, Power Supply, 40V @ SA (metered) .. $200 Wavetek 1855, CATV Sweep/Transmiltier ........-....0ceeee $750 . : 

ci deoataeads Wavelek 288, Synthesized Function Generale, 20He-20Mbiz While the Two-Phase stepping 

SPDs OAV OSA nnn eeaeenennes SET ak 442, Dual Files, THE-IONI ...ss.sosscssees mode provides a huge gain in 


torque, it still lacks resolution. Like 
the FullWave mode, the best you 
can do is control the motor in incre- 
ments of 90 degrees. 

For many applications, this is too 


* 60-DAY WARRANTY 
¢ 10-DAY RIGHT OF RETURN 
¢ SATISFACTION GUARANTEED 
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Figure 5. Half-step operation provides the highest resolution. 


coarse. What we need is a way to 
increase the number of steps per 
revolution. Enter the Half-Step 
controller. Basically, Half-Step opera- 
tion is a combination of Full-Wave 
and Two-Phase. It goes like this 
(Figure 5). 

Phase 1: Coils A and B are ener- 
gized, coils C and D are off. The 
rotor magnet points to 12:00 
o'clock. Phase 2: Coils AB and CD 
are energized at the same time. The 
rotor magnet points to 1:30 o'clock. 
Phase 3: Coils C and D are ener- 
gized, coils A and B are off. The 
rotor magnet points to 3:00 o'clock. 

Phase 4: Coils A and B reverse 
polarity. The rotor magnet points to 
4:30 o'clock. Phase 5: Coils A and B 
are energized for opposite polarity 
of Phase 1, coils C and D are off. The 
rotor magnet points to 6:00 o'clock. 

Well, you get the pattern. Using 
this method, the number of steps per 


Figure 6. Cut-away view 
of a stepper motor 
shows the placement of 
the permanent-magnet 
rotor and stators. 


revolution is increased from four to 
eight. 

Of course, these examples were 
selected for the sake of argument 
only. Real world stepper motors have 
far more steps per revolution —typi- 
cally in increments of 7.5 and 15 
degrees, with some steppers having 
a resolution as high as 0.9 degrees 
per step. 

The number of steps is deter- 
mined by the construction of the 
motor, which has more than four sta- 
tor poles (Figure 6). The principle of 
operation and drive sequences 
remain the same, though. 


Coming Next Month 


That's all the room | have for this 
month. Next month, I'll describe the 
electronics needed to make these 
motors spin. Stay tuned, there's a lot 
more to come. NV 


OnePhase-On ( lLwave) Easy to implement, lowest torque 
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Ohemonanie! 


by Joseph J. Carr 


AC power cords of the instruments. 
After all, it seems to make sense, 
doesn’t it? The third-wire (“green”) 
inside the power cord is connected 
to ground in the AC outlet and to 
the chassis in the equipment. The 
problem is noise on the ground line 
and ground loops. As the AC load- 
ing changes, the amount of leakage 
current flowing in the ground line 
also changes. Because the amplifier 


Dealing With Instrument Problems was so sensitive, these tiny little 


My problem was 
that | relied on the 
ground connection 

in the AC power 
cords of the instru- 

ments. After all, it 
seems to make 
sense, doesn’t it? 
The third-wire 
(“green”) inside the 
power cord is con- 
nected to ground in 
the AC outlet and 
to the chassis in the 


equipment. 


radio jammers 
equipment. 


This 


FASTER THAN MOTOROLA 


Two-way radio jamming equipment 800/900MHz. Stop illegal sur- 
veillance. Pager jammers 900MHz. Stop pagers from going off during 
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ing off during school or church service. PCS jamming, PCS phones. 
ojack/teletrack/boomerang. Stop ill 
Cordless phone jammers 49MHz/900MHz « Radar jammers Xband » Nextel 
jammers ¢ Car alarm jammer ¢ CB radio jammer ¢ 
M radio * HF/VHF 


o- time many years ago (so long 
ago that | had hair), | had a par- 
ticular problem working on a sensitive 
piece of medical-scientific instrumenta- 
tion. It was a microvolt level high gain 
amplifier used for amplifying biopoten- 
tials. | was trying to balance the com- 
mon mode adjustment ratio (CMRR), 
but kept getting odd results. It would be 
in balance and then not so well bal- 
anced, and seemed to change while | 
was watching it. Sometimes, it seemed 
like a random thing ... the CMRR adjust- 
ment would just pop out of adjustment. 
Darned disconcerting, but there was a 
solution. 

The main problem was that the 
grounding of the instruments being 
used was defective. Figure 1 shows the 
basic set-up, but with correct grounding. 
To make a CMRR adjustment on a dif- 
ferential amplifier (one would not make 
such an adjustment on a single-ended or 
unbalanced amplifier), it is necessary to 
tie both inputs together, and connect 
them to the output of a signal genera- 
tor. This is done because the CMRR is 
the ratio of the differential gain to the 
common mode gain, and common 
mode signals are those which affect 
both inputs equally. 

The signal generator output is set to 
some convenient high level (e.g., 100 
mV, 500 mV, or 1 volt), and then null 
the output signal on an AC voltmeter or 
oscilloscope. The procedure is repeated 
several times at increasingly sensitive 
settings of the meter or ‘scope input 
channel until no further improvement is 
possible. 

My problem (stupid me!) was that | 
relied on the ground connection in the 
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arage door jammer * RC 
HF radios * 1/8000MHz jamming 


ground loop currents gave rise to 
non-common mode signal voltages that 
were right in the range the amplifier 
wanted to see. 

Drat! Actually, | knew better. The 
reason why the manufacturers of the 
medical equipment and the bench 
instruments | used to make the adjust- 
ment provide chassis ground terminals 
on the front panels (sometimes rear 
panels) is to help dummies like me. The 
ground scheme shown in Figure 1 is a 
“star ground.” The attribute of interest 
here is that the chassis grounds and sig- 
nal commons of all instruments — 
including the amplifier under test — are 
grounded to a single point. Make the 
ground wire as heavy and as short as 
possible. 

The lesson of star grounding also 
should apply to operation of an instru- 
mentation system. I've seen medical and 
scientific researchers plagued by noise 
and other problems that were easily 
avoidable. Sometimes, when you 
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connect a group of very good instru- 
ments together improperly, grounding 
problems make them behave poor col- 
lectively. 


Preamp Goes a Long Way 


One physiologist | worked with was 
using a small strain gauge sensor to 
measure the contractions of a guinea 
pig heart. The sensor was calibrated in 
force units of one to two grams maxi- 
mum. What? You say grams as mass not 
force? In that instrument the gram-force 
unit was used, i.e., the force of gravity 
on a mass of one gram (about 960 
dynes). The innards of the sensor was a 
set of piezoresistive strain gauges in a 
classical Wheatstone bridge. It has a 
sensitivity of 20 pV/gm-force. The typi- 
cal deflection was about 0.2 gm-force, 
so the output voltage was typically 
about 4 pV. 

The good doctor was taking the 4 
LV output of the sensor through a pair 
of shielded cables to the differential 
input of a high gain oscilloscope. 
Actually, the amplifier was the normal 
two channel oscilloscope vertical ampli- 
fiers, and he used it in the A-B mode, 
simulating (but not exactly) differential 
operation. The CMRR was atrocious, 
and he was showing a large 60-Hz hum 
on the output trace. He asked us to fix 
the problem. 

My solution was to build a simple 
DC differential preamplifier from an 
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op-amp. With a gain of X200, it 
boosted the 4 pV output of the sen- 
sor to about 800 ,LV. Still small, but 
good enough. With the preamplifier 
mounted right on the sensor body 
(through a common connector), the 
signal could be sent single-ended 
through shielded cable to the oscillo- 
scope ... and the 60 Hz disappeared. 

A couple weeks after | solved the 
problem (for about $50.00 in parts 
and shop labor), the scientist called 
me and asked for a technical descrip- 
tion. | typed up about a half page 
and gave him a hand drawn 
schematic. He then asked me for ”... 
a bit more ... maybe four or five 
pages.” Hmmmm ... how do you 
cram half a page worth of text into 
four or five pages? 

Well, you spend a lot of time 
talking about basic op-amp theory. 
About a year later, he handed me a 
pile of reprints “... from our article.” 
It seems that “we” had published a 
technical note in a physiology jour- 
nal. | protested that it was too sim- 
ple, and most hobbyists could easily 
do that chore for him. His reply: 
“... but most physiologists couldn't ... 
they would've spent $1,900.00 for 
the correct preamplifier from a scien- 
tific supply house ... and | didn’t have 
the money in my grant.” 


Power Line Noise 


In the same medical center, we 
once flunked the entire freshman 
class of medical students on their 
physiology exam. Also failed were all 
of the basic sciences (i.e., PhD) stu- 
dents and allied health students 
(e.g., nurse anesthesia, nurse practi- 
tioner, physicians assistant). Those 
people are about “up-to-here” with 
stress their first year in medical 
school so the profs hoped that the 
results would not get out until we 
solved the problem. It turned out to 
be power line noise. 

In those days, computing was 
mainframe computing. The examina- 
tion was taken on “mark sense” opti- 
cal scanner paper. You know the 
stuff ... “use a No. 2 pencil and com- 
pletely blacken the desired box.” In 


our case, the optical scanner was 
connected to a keypunch machine. 
To younger readers: A keypunch was 
a noisy, clunky machine that looked 
like a typewriter on steroids that 
punched the holes in old-fashioned 
computer cards. The cards were then 
taken to the computer center for pro- 
cessing overnight. When the com- 
puter print-out paper was returned, 
the grades were recorded (manual- 
ly!) and the paper posted for all to 
see. 

The problem came to light when 
one of the engineers | worked with 
noticed that one column on the com- 
puter card had all digits punched out. 
There is no EBCDIC code that has all 
digits punched out in a single col- 
umn. The problem was traced to 
high-voltage power line transients 
arising from loading shifting switch- 
ing gear in the basement. It seems 
that the local power company gave 
the university a two-percent break on 
the electric bill if they installed equip- 
ment that would periodically balance 
the load between the three phases 
(which makes for more efficient 
operation). Unfortunately, the triac 
switches tossed huge (>2KV) tran- 
sients that averaged 50 to 100 
microseconds. 

The solution to the problem (we 
couldn't rewire the building or turn 
off the load switchers) was to place a 


Topaz isolation transformer 
between the power line and 
the optical scanner and key- 
punch machine. These trans- 
formers are specially designed 
to snuff power line noise 
(today, we might use a com- 
puter surge suppressor for 
many such applications). 

We then found that the noise 
was the basis for a lot of prob- 
lems. For example, the electron 
microscope guy had been 
attempting to find a “vibration 
problem” in his equipment (it 
didn’t help that the subway ran 
right beneath our building 
foundation ... so he was tuned 
in on “vibration problems”). 
Adding an isolation trans- 
former to his equipment cured 
the little glitches that were showing 
up in the pictures he took. 

Still another guy was almost 
comical. He was a hematology 
researcher, i.e., he knew more about 
human blood than anyone else. He 
had a high-priced microscope that 
had a special light source. It was a 
glass tube that had been evacuated, 
and then refilled with a special com- 
bination of rare gases that each gave 
off a different color light when ion- 
ized. There were about a half dozen 
electrodes on the tube that each had 
to see a different voltage. 

The poor guy had to spend 45 
minutes anytime he wanted to use 
the microscope balancing the volt- 
ages on these interactive electrodes 
... it was a touchy thing, | suspect. 
Once in awhile, usually (as Murphy's 
law dictates) when he could ill afford 
the time, a power line transient 
would commutate the tube, extin- 
guishing the light. After cursing and 
yelling at his Graduate Research 
Assistant (GRA), he would spend 
another half hour to 45 minutes re- 
doing the job. When we gave him an 
isolation transformer, it solved both 
his technical problem and the GRA’s 
blood pressure problem. 


EMI Problems 


A large number of scientific 
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instruments use differential ampli- 
fiers in the front-end. Figure 2 shows 
some of the things one can do to 
protect these amplifiers against elec- 
tromagnetic interference (EMI). The 
inductors and capacitors form L-sec- 
tion low-pass filters. Each consists of 
a 100 pH inductor and a 50 pF 
capacitor. The capacitors should be 
placed as close to the pins of the IC 
amplifier as possible. Note that one 
of the input line filters contains a vari- 
able capacitor. This is a trimmer 
capacitor and is used to balance the 
circuit for minimum output voltage 
offset when an interfering RF signal 


IMPEDANCE 


is applied to the inputs. 

A friend of mine in the semicon- 
ductor industry provided the circuit in 
Figure 2, along with some advice on 
circuit design features that help 
reduce the susceptibility of the ampli- 
fier to electromagnetic interference. 

First, if the internal circuits of an 
amplifier are biased close to one end 
of their ranges, then EMI susceptibil- 
ity is increased. The solution is to 
select circuits in which the transistors 
are biased in the middle of their 
ranges. There is less likelihood of the 
circuit being driven into nonlinearity. 

Second, IC amplifiers with low 
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quiescent current (e.g., low-power 
bipolar amplifiers) appear to have 
higher RF susceptibility than higher 
power IC amplifiers. 

Third, CMOS amplifiers have 
lower than usual RF susceptibility. 

Finally — and this one surprised 
me — amplifiers with symmetrical 
slew rates (i.e., rise time and fall time 
are about the same) seem to have 
lower RF susceptibility than asym- 
metrical slew rate amplifiers. This 
effect is especially noticeable in cases 
where the RF frequency is within the 
gain-bandwidth response of the 
amplifier. 


Return Loss Methods 


A measurement method for 
transmission lines that is not used as 
often as VSWR measurements is 
return loss. Return 
loss is the compari- 
son of the forward 
and reflected sig- 
nals, as expressed 
in decibels (dB). It 
compares an 
unknown imped- 
ance with a known 
impedance, and 
then reports the 
degree of mismatch 
or match in both 
phase and magni- 
tude. When the 
match is perfect, 
then the return loss 
is infinite and, 
when all of the for- 
ward power is reflected (as in a 
shorted or open load), the return loss 
is minimized (P, = P,). In addition, the 
same method is used for characteriz- 
ing filters and other load-sensitive cir- 
cuits. 


Power Meter Method 


The definition of return loss is 
given by: 


Return Loss = 1ou00| Ze |e 


This equation suggests a simple 
method for measuring return loss: 
Compare the forward and reflected 
power using a directional RF watt- 
meter. The actual return loss of the 
load is the indicated return loss less 
twice the known transmission line 
loss (when return loss is measured at 
the transmitter end of the line). 

Return loss can also be used to 
determine reflection coefficient and 
VSWR. We can write the return loss 
expression as: 


Return Loss = 20LOG|T| 


To determine reflection coeffi- 
cient, we need only solve for I: 


Ir} ans 10°%/™ 


Where: 


lr is the voltage reflection 


coefficient 
RL is the return loss in decibels (dB) 


To determine VSWR from knowl- 
edge of the return loss: 


1+ 10°!) 


VSWR = — ae 


Return Loss Bridge 
Method 


A return loss bridge can be 
made using a hybrid combiner circuit 
(Figure 3A). All three resistors in the 
bridge are set to the system imped- 
ance, which is usually 50 ohms. 
Figure 3B shows the connection 
scheme for using the bridge to mea- 
sure return loss. Initially, the 
unknown impedance is not connect- 
ed to the UNKNOWN IMPEDANCE 
port (J2) of the return loss bridge. An 
RF signal source is tuned to the fre- 
quency at which the measurement is 
made. 

The signal source might be a sig- 
nal generator, a special high power 
source, or a transmitter. The idea is 
to get enough RF power to the RF 
power meter so that small levels of 
reflected signal power can be mea- 
sured on the selected meter. A step 
attenuator is in the line between the 
RF POWER METER port (J3) of the 
bridge and the RF watt-meter. Set 
the power level from the source so 
that a relatively large amount of 
attenuation is required to bring the 
watt-meter to some value in the 
upper half of its scale. 

With the unknown impedance 
disconnected, measure the RF power 
appearing at the RF POWER METER 
port (J3). Once this value is recorded, 
connect the unknown load imped- 
ance (which might be an antenna) 
and again measure the RF power. 
When measuring this reflected 
power, it may prove necessary to 
adjust the step attenuator to get a 
good reading. The value of the atten- 
uation must be accounted when 
making this measurement. 

An equal deflection method 
could also be used in this measure- 
ment. Set the attenuator to a high 
value that produces a reading at a 
recognizable point on the meter 
(e.g., a calibration point, full-scale, or 
some other repeatable point). Note 
the amount of attenuation required. 
Connect the unknown impedance to 
J2 on the bridge, and the power indi- 
cation on the meter will drop. Adjust 
the attenuator until the meter again 
reads the same value as before. The 
difference in the settings of the 
attenuator required to make the two 
readings is the return loss. NIV 
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MO - ST. LOUIS - Hamfest. St. Louis ARC & 
Gateway to Ham Radio Club, Steve Welton 
WBOIUN, 314-638-4959. E-Mail: siw@partyline.net 
OH - MARION - Hamfest. Marion ARC, Karen 
Eckard N8KE, 740-499-3565. 

E-Mail: meeker@gte.net 

OH - MASSILLON - Hamfest. Stark County 
Fairgrounds, Talkin: 147.18+ & 442.85. Massillon 
ARC, Don Wade W8DEA, 330-497-7232. 

E-Mail: marc.hamclub@juno.com 
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CA - SANTEE - ARC of El Cajon Ham, Computer 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 
FL - SORRENTO - Hamfest. East Lake Chamber 
of Commerce Bidg. VE Exams. Talk-in: 147.255. 
Lake ARA, John Wentz WSHFK, 352-728-2615. 
E-Mail: te.com Chuck Crittenden 
KE4EXM, 352-669-2075 
IN - FORT WAYNE - Hamfest & State Conv. Allen 
County War Memorial Coliseurn Expo Center. Sat: 
9am-4pm, Sun: 9am-3pm. Talk-in: 146,88-. 
ACARTS, 219-484-1314. 
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ARC, John Farler K4AVX, 606-436-5354, E-Mail: 
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iliconValley/2564/kmarc.ht 

NH - MANCHESTER - Hamfest. St. John Church. 
IRS, Paul KILLX 603-432-1538. 

E-Mail: KILLX@juno.com 

SC - MYRTLE BEACH - Beachfest '99. Old 
Myrtle Beach Air Force Base. 7am-2pm. Talk-in: 
147.120 +600. Grand Strand ARC, Jim Wood 
KF4CJE, 843-238-0800. E-Mail: kf4cje@juno.com 
Web: http://www.w4gs.org 


GA - LAWRENCEVILLE - Harnfest. Gwinnett 
County Fairgrounds. Talk-in: 145.45- (PL 107.2), 
444,25+ (PL131.8), 146.76- (PL 107.2). Alford 
Memorial RC, Hotline: 770-410-3989. 

E-Mail: hamfest@totrbbs.radio.org 

TX - ODESSA - Hamfest. West Texas ARC, 


Robert Jordan N5SRKN, 915-335-7980. E-Mail: 
n5rkn@apex2000.net Web; http://www.wt5arc.org 
Web: a hans as a a nscenal 


KY - HAZARD - sachet: Hazard High S School 
MI - ST. JOSEPH - Hamfest. Blossomland ARA, 
Duane Durflinger KX8D, 616-982-0404. 

E-Mail: comdac@comdac.com 

Web: hitp://www.comdac.com/bara 

WI - KAGKAUNA - Hamfest. Starlight Club. VE 
testing. Talk-in: 146.52 simplex. Fox Cities ARC, 
Chad Pennings N9PRC, 920-993-0485. 

E-Mail: n9prc@kb9byq.ampr.org 

Web: http://www.w9zl.ampr.org 


AL - MONTGOMERY - Hamfest. Garrett 
Coliseum, South AL State Fairgrounds, Federal 
Dr. 9am-3pm. FCC exams. Talk-in: 146.24/84, 
WA4AP. Montgomery ARC, Phil Salley K40ZN, 
334-272-7980 after 5pm CST. 

E-Mail: wb4ozn@worldnet.att_net 

Web: http://jschool.troyst.edu/-w4ap/ 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-622-4138 eves 

NM - SOCORRO - Hamfest. Socorro ARA, Al 
Braun AC5BX, 505-835-3456. 

E-Mail: ac5bx@juno.com Web: 

http: Lan a en htt 


IN - FORT WAYNE - IN State ARRL Commend & 
Hamfest. Allen County AR Technical Society, 
Doug Jones NONNT & Jim Boyer KB9IH, 219- 
484-3317. E-Mail: djones2233@aol.com 
Web: http: Liekates ea Re 


NY - PARNRNONSRA s Homstent. Radio Contel 
ARC, Neil Heft KC2KY, 516-737-0019. E-Mail: 
nheft@ibm.net Web: http://www.li.net/-n2mdq 


MS - OCEAN SPRINGS - Hamfest. St. Martin 
Community Center. Fri: 59pm, Sat: 8am-2pm. 
VEC testing Sat: 11am. Talk-in: NSOS 145,11-. 
West Jackson County ARC, Phil Hunsberger 
WONZ, 228-872-1499. Stan Hecker N5SP, 228- 
873-0222 


CA- SANTEE - ARC of | El Case Ham, a Conepiiiee 
& Electronic Swapmeet. Santee Drive-in. 
619-561-0052 

CO - GOLDEN - Hamfest. Jefferson County 
Fairgrounds, 15200 W. 6th Ave. 8am-2pm, VE 
testing. Talk-in: 144,62/145.22. Rocky Mountain 


Radio League, Inc., Ron Rose NOMQJ, 303-985- 
8692. E-Mail; nOmaj@arri.net 

MA - NEWTONVILLE - Auction. Masonic Hall, 
second floor, 460 Newtonville Ave. 1 lam-4pm. 
WARA/1200 RC, Eliot Mayer WIMJ, 617-484- 
1089. E-Mail: Wi1MJ@amsat.org Web: http://our 
world.compuserve.com/homepages/emayer/auct 
OH - GEORGETOWN - Hamfest. Grant ARC, 
Gordon Neal WBYGW, 513-379-1659. 

E-Mail: wb8ygw@juno.com 

Web: http://www.qsl. net/-nidjs _ 
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FL - TAMPA - Suncoast Hamfest, FL State ARRL 
Convention, State Fairgrounds, Expo Hall. Florida 
Gulf Coast Amateur Radio Council, Jean Endicott 
KC4K2U, 727-525-5178. E-Mail: 


er cate Se org Web: ee 


NC - GREENSBORO - Hamfest. Greensboro 
Coliseum Special Events Center. GGH, 336-851- 
oe hava en Anion com sohamfest 


CA- SANTA ANA - Sareea ACP pero lot: 
Mary Russo 714-558-8813 

NY - PATCHOGGE - Hamfest. Mid-Island ARC, 
Mike Grant N2OX, 516-736-9126. E-Mail: global 
cm@erols.com Web: http://www.qsl.net/mid- 
islandarc/hamfest.htm! 
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CA - SANTEE - ARC of El Cajon Ham, Computer 


GA - CLAXTON - Hamfest. Claxton ARES, John 
Perkins W4HYU, 912-739-4589. 

E-Mail: w4hyu@juno.com 

LA - MINDEN - Hamfest. Minden ARA, Lowell A. 
“Dusty” Collins KBSWFE, 318-371-0636. 

E-Mail: dustyc@microgear.net Web: 
hitp://www.microgear.net/gwinford/mara.htm 


IN - GREENFIELD - Hamfest. Greenfield Central 
High School Pavilion, N. Broadway St. Talk-in: 
145,330, 444.725. Hancock ARC, Tom Donaldson 
NOLFU, 317-326-3168 
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his has been 
one long sum- 
mer. | didn't dis- 
cover until just 
before leaving on 
vacation that the 
code listings for my June col- 
umn were omitted. Those of 
you who wrote to find out 
about TestA.asm, TestB.asm, 
and TestAB.asm will be glad 
to know you can download 
them from the MacRobotics 
website (www.MacRobotics. 
com). 

| still don't have the 12C 
code for Breadbot working 
yet, though | do have a bet- 
ter appreciation of the 
amount of work it will take. 

| just keep telling myself 
this multimaster 12C network 
idea is just too cool not to 
work, that it will ultimately 
simplify things, and I'll be 
able to build even cooler 
robots as a result. 

Right now, though, it's 


Master # 1 datagram 


Master # 2 datagram 


Master # 3 datagram 


Resulting datagram 


made hash of all my sched- 
uled projects. It seems a 
good idea to talk about my 
motivations for going 
through all this grief. First, 
some background. 


Why Multimaster? 


Life is pretty simple with single- 
processor robots — until you try to 
make them do anything modestly 
interesting or useful in anything like 
real time. With more complicated 
tasks, you quickly find out that 
mobile robots are inherently multi- 
tasking creatures that must juggle 
dozens of functions at once in 
order to do the job. 

The controller must regulate 
motor speeds, process sensor data, 
and make high-level decisions on 
what to do next. Single-processor 
code that does all this tends to be 
complex — buggy spaghetti code 
that breaks when even minor 
changes are made to it. 

One way to deal with this com- 
plexity is to factor out the separate 


[-__] Slave to Master 


functions, write code modules to 
handle each function, and then run 
each module as a separate process 
within a realtime operating system 
(RTOS). Depending on the RTOS 
and the robot, this may be the best 
approach provided the processor 
has enough horse power to handle 
the task-switching overhead. 

Another way to approach the 
complexity problem (the one I've 
chosen) is to use separate, loosely- 
coupled processors to handle the 
individual modules. This has the 
advantage that you can completely 
isolate the behavior of each module 
from all the others. 

Adding new modules won't 
directly affect the execution time of 
other modules, and you can use 
specialized processors tailored for 
certain tasks. 

A disadvantage is that each 
processor must devote resources to 
interprocessor communications. 
Also, a module may depend on 
data that must come from another 
processor (and the sending/receiv- 
ing delays that entails), and the sys- 


tem can be more complicated to 
develope code for and to debug. 

Multiprocessor systems can be 
hard to program because defining 
exactly how the processors should 
interact with each other is not 
trivial. 

The simplest multiprocessor 
system is a processor and coproces- 
sor combination where the 
coprocessor performs well-defined 
operations in response to com- 
mands or data from the main 
processor and returns data to the 
processor indicating the results of 
the operations and the status of 
the coprocessor. 

An MPU with a separate math 
coprocessor chip is an example of 
this type of system. A much simpler 
example is the microcontroller in 
every PC keyboard. 

The defining characteristics of 
such coprocessors are they use ded- 
icated ports to interface to the host 
processor, the interface protocol is 
point-to-point, and the protocol is 
very simple, typically involving sim- 
ple hardware handshaking. 


Data byte read from slave 


LL. 


Figure 1: 12C Bus Multimaster Arbitration 
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GE Ss« Master to Slave 


Master lost arbitration, bus released 


Ties that Bind 


Such tightly-coupled systems 
require the developer to know inti- 
mately the code and hardware of 
every processor in the system. 
Establishing the logical connection 
between the data one processor 
provides and another processor 
consumes is called binding. 

In general, binding can occur 
at any stage in a system's develop- 
ment from initial design — early 
binding — to field configuration — 
late binding. Because 
processor/coprocessor architec- 
tures require very early binding, 
adding additional coprocessors 
always means a substantial code 
rewrite. 

But what if you want a system 
that allows arbitrary expansion 
without rewriting code every time 
you add a new coprocessor mod- 
ule? Any early-binding system 
won't get you there unless you 
program it to handle every possi- 
ble coprocessor add-on that you 
or others might devise; an unlikely 
prospect. 

This applies to any tightly-cou- 
pled multiprocessing scheme 
regardless of the interface technol- 
ogy and is a direct consequence 
of early binding. In essence, early 
binding requires every module to 
know too much about every other 
module. 


NOvVEBOOR 


Publish and Subscribe 


If early binding won't do the 
job, what about late binding? Late 
binding doesn't entirely remove the 
need for modules to know — or at 
least assume — details about each 
other, but it does reduce the 
amount and specificity of knowl- 
edge required. Such data hiding is 
highly desirable for systems where 
modules from different developers 
will be combined. 

The ideal is a peer-to-peer net- 
work architecture where each 
processor is treated equally. It's not 
enough, however, for a module to 
conform to the interface protocol, 
to know how to send data to and 
receive data from the network. It 
must also know the logical interpre- 


WIDGETS 


Sensors to RS232, 422 or 485 


PRESSURE 
THERMOCOUPLE 
RTD 

VOLTAGE 
CURRENT 
MOTION 

GASES 


LEMON-PLADD INC. 


Starting at $199 


Each system comes complete with one 
sensor, 10, 12 or 14 bit resolution w/ 7 
extra channels of A/D, 30k of remote 


data storage, power supply, serial cable 
and WINLP-Lite data acquisition 
software (trending, storing and display) 


1-888-597-3588 


(530) 647-2028 
FAX (530) 647 8961 


RH PO Box 1683 POLLOCK PINES CA. 95726 


And more 


WWW.LEMONPLADD.COM 
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tation of the data. 

In the case where every mod- 
ule is developed by different peo- 
ple, this can be a very difficult job 
indeed unless there are some data 
conventions agreed upon ahead of 
time. First, you need the idea of a 
network variable, a data abstrac- 
tion similar to data types in struc- 
tured programming languages; one 
node provides the value of the net- 
work variable and one or more 
nodes can use that value in their 
operation. 

Implementing such network 
variables requires a common set of 
predefined procedures in each 
module for defining and initializing 
network variables, for binding data 
sources with data destinations, and 
for transparently propagating the 


Figure 2: 12C Clock Stretching 


Fast - Programs 270010 in 23 seconds 


values of network variables across 
the network. Along the way, it's 
handy to come up with a set of 
predefined network variable types 
("PNVT," pronounced “pinvit") which 
any module knows how to inter- 
pret. 

Any module with data another 
module needs "publishes" that data 
in the form of assignments to 
PNVTs, and any module that 
requires information from outside 
itself must "subscribe" to the rele- 
vant PNVTs. Neither the publisher 
nor the subscriber needs to know 
very much about each other, only 
what PNVTs they have in common. 

If there are no modules sub- 
scribing to a certain PNVT, then the 
module that would otherwise pub- 
lish that PNVT could decide — in 


Portable - Connects to PC Parallel Port |Ee emis pecan 
EP-51 (6751,C51 
Versatile -Programs 2716-080 plus EE | ep.iye anicrs a) 


and flash (28, 29) to 32 pins 
Inexpensive - Best for less than $200 


EP-11D "(68HC71103) $30.95 
EP-16 (16btEPROMS) $49.95 


® Correct implementation of manufacturer | EP-75°_ (@7C750,1,2) 


specified algorithms for fast, reliable 
programming. 


EP-PEEL (ICT22v10,18v8) $59.95 
EP-1051 (89C1051,2051) $39.95 
EP-PLCC (PLCC EPROMs) $49.95 


EP-SOIC (SOIC EPROMs) $49.95 


@ Easy to use menu based software has | EP-TSOP (TSOP EPROMs) $59.95 


binary editor, read, verify, copy, etc. 
Free updates via bbs or web. 


®@ Full over current detection on ail 
device power supplies protects against 
bad chips and reverse insertion 


Many Other Adapters Available 


M°’L Electronics 


970/259-0555 
Fax:970/259-0777 
250 CR 218 


Durango, CO 81301 


®@ Broad support for additional devices 
using adapters listed below, 
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From circuit 


the interest of saving bandwidth — 
to suspend updating its value. 

For example, imagine building 
a mobile robot to be controlled by 
three processor modules. A motor 
driver module controls two drive 
motors with PWM, monitors their 
speed with optical encoders, mea- 
sures the motor currents, and peri- 
odically updates three PNVTs: 
Drive_Speed, Steer_Rate, and 
Motor_Overload. 

A second module — the 
Navigator — does obstacle detec- 


tion, navigation, and path planning. 


The third module — the 
Housekeeper — monitors various 
quantities such as battery charge 
and temperature, magnetic com- 
pass heading, and robot tilt, and 
updates the corresponding PNVTs. 
Navigator would publish 
Drive_Command and 
Steer_Command PNVTs and Motor 


Driver would subscribe to those 
PNVTs. There's probably no need, 
though, for Motor Driver to work 
with any of the PNVTs of 
Housekeeper. Navigator, on the 
other hand, might combine 
Robot_Tilt and Robot_Orientation 
from Housekeeper with 
Drive_Speed and Steer_Rate from 
Motor Driver to dead reckon the 
current position and orientation of 
the robot. It would use these quan- 
tities, in turn, to formulate new 
path plans. 

What happens if a module sub- 
scribes to a PNVT that isn't avail- 
able from any other module? In the 
above example suppose, say, that 
Navigator is programmed to sub- 
scribe to a pair of PNVTs called 
Robot_Position and 
Robot_Orientation. On system ini- 
tialization, Navigator would post a 
Subscribe notice for these PNVTs, 


Lowest Dealer Price Availabie 


Refurb. Panasonic 145 
Regal w/Remote 

BC4535 86 Channel 

Oak Sigma 99 Channel 
75 Channel Converter 
Zenith ST1600 w/Remote 


Panasonic Converters Model-175 


(550MHz) 


Six month’s warranty on this model only 


Call us today to satisfy all your cable equipment needs! 


SAM’S ELECTRONICS 
1-405-631-1856 


All Cable Equipment is unmodified. 
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and it would detect that 
Housekeeper can provide 
Robot_Orientation, but it would 
get no corresponding Publish 
notice for Robot_Position because 
no other module knows this value. 
Rather than fail and post an error 
to its debug port, Navigator instead 
falls back on the dead reckoning 
algorithm mentioned above. The 
position it calculates with dead 
reckoning might not be as accurate 
as it could be, but it's the best it 
can do. 

Suppose, though, that a fourth 
module is then added to the robot, 
a GPS receiver module that does 


HP 6553A 40VDC-12 5A. POWER SUPPLY OPT.JO1 


HP 66434 45VDC-4.3A POWER SUPPLY OPT.JO3 


ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401 
(612)332-2378 FAX (612)332-8481 E-MAILSURP1@VISI.COM 
WE BUY TEST EQUIPMENT AND COMPONENTS. 
VISIT US ON THE WEB AT WWW.ABCTEST.COM 


$1300.00 


HP 6632A 20VDC-5A POWER SUPPLY $500.00 


nothing but publish Robot_Position. 
When GPS initializes and posts a 
Publish Robot_Position PNVT, 
Navigator would detect this and 
switch to getting Robot_Position 
directly from GPS. Likewise, if a 
gyrocompass module were added, 
Navigator might choose to sub- 
scribe to Gyro's Robot_Orientation 
PNVT instead of the one derived 
from the magnetic compass. 

In all of the above, a module 
can be either an actual separate 
hardware module or a real-time 
task module running on one of the 
processors. In practice, most robots 
would probably use a combination 
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of the two module types. In defin- 
ing a Publish and Subscribe net- 
work variable architecture, it's 
important for future flexibility to 
make sure that Publish and 
Subscribe work the same between 
tasks running on the same proces- 
sor and tasks running on separate 
processors communicating over a 
network interface. 

For the time being, though, | 
want to concentrate on implement- 
ing PNVT Publish and Subscribe in 
a networked multiprocessor envi- 
ronment. Because I2C is low-cost 
and has clearly defined multimaster 
capabilities, it lends itself well to 
this project. 


Multimaster I2C 


Very few systems I've seen 
actually exploit the full multimaster 
capabilities of 12C — most I2C sys- 
tems consist of a single master and 
a small number of slaves. You can 
find example code for lots of sin- 
gle-master I2C systems on the web, 
but I've yet to see a complete 
multimaster implementation. 
Multimaster mode is quite a bit 
more complicated to figure out and 
program, but the rewards of multi- 
master mode are compelling. So, 
how exactly does it work? 

Figure 1 shows three masters 
attempting to access the I2C bus 
simultaneously. With most bus sys- 
tems, this would spell disaster with- 
out some sort of arbitration mecha- 
nism built in to sort out which mas- 
ter would actually get to use the 
bus. 

By its nature, |2C automatically 
takes care of most of this by man- 
dating open-drain drivers for each 
node connected to the bus. After 
asserting a valid START condition, 
any node can output a logical one 
or a zero during each bit time but, 
if it outputs a one, it must always 
look at the SDA line afterward to 
make sure that SDA actually does 
go high. 

If it does, all is well, and the 
node may continue sending data 
bits (| say "data," but what the bits 
represent in the datagram is of no 
consequence; address or data, it 
doesn't matter, they are treated 
equally). 

If, however, the SDA line is low 
when a node has just output a 
logic high — and there's been 
enough time for the line to be 
pulled high (this can take as long 
as a microsecond) — then the node 
must stop sending data on the bus 
because it has just lost arbitration 
with another node. 

The first time | read about I2C 
bus arbitration, | couldn't under- 
stand how it could be possible for 
two or more nodes to try to trans- 
mit at the same time without the 
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Rise time for SDA and SCL 
Fall time for SDA and SCL 


Set-up time for STOP 


Capacitive load for each bus line 


And the Winner is ... 


data of all of them getting corrupt- a one, again the same for all three 


ed. The key to understanding how 
it works is that arbitration takes 
place sequentially as each bit is 
placed on the bus. Any number of 
nodes can output high levels on 
SDA, but if just one node outputs 
a low, that is the level SDA will 
take. 

For every bit sent, therefore, a 
transmitting node is obliged to 
check that the level of SDA match- 
es the level the node sent. For a 
low level it should always match 
(unless there is a short circuit 
somewhere) but, for a high level, it 
will only match if no other node is 
sending a low level. 


Let's tie all this together by fol- 
lowing the bit arbitration process 
as it unfolds in Figure 1. Three mas- 
ters are attempting to access the 
bus: Master #1 wants to send bina- 
ry 0111100 in the address field of 
its datagram; Master #2 wants to 
send 0111000; and Master #3 
wants to send 0111001. Note that 
Master #3 asserts START a smidgen 
before the other two, and the time 
of the falling edge of SDA is thus 
determined by Master #3. 

The first bit sent is the MSB of 
the seven-bit address, which is zero 
for all three masters. The next bit is 


masters. Notice Master #1 is the 
last to release SDA to assert logic 
one in this example, so it deter- 
mines the time of the rising edge 
of SDA. Bits 3 and 4 (A4 and A3) 
are also ones for all three masters. 
None of the masters are aware that 
any other master is trying to use 
the bus because the bits sent so far 
have been identical when SCL goes 
high. 

With bit 5, though, the situa- 
tion is different. Master #1 wants 
to send a one, but the other two 
are sending zeros. Since the SDA 
line is open drain with only a pas- 
sive pullup resistor, a zero output 


ADDRESSABLE STEPPER MOTOR CONTROLLER 


Part Number: JWP1X-1A 


$199.95 


The PARAMAX stepper motor controller is 
a PC parallel port based addressable 
controller capable of simultaneous operation 
of 4 uni-polar stepper motors ranging in 
voltages from 5 to 12 volts at up to 2 amps 
per phase. The PARAMAX stepper motor 
controller includes 8 digital inputs with a 
data through put rate of 500k bytes per 
second, Using the unique PARAMAX 
addressing method, up to 256 controllers can 
simultaneously function from a_ single 
parrallel port. The programming package 
includeslibraries that allow you to create 
applications both under Windows and DOS. 
Included libraries are: C++, Pascal, Delphi, 
Basic and utilities for DOS and Windows. 


PARAMAK nc. 


(800) 473 - 8080 
Come and visit us on the internet at: 
www.paramax.net 


Also available at: 


FORD ELEcTRONICS, INC 
(714) 521 - 8080 
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by a node always overrides a one 
output by any other node. 

After Master #1 asserts one, it 
therefore detects that the SDA line 
doesn't go high, and it must abort 
its transmission by leaving its SDA 
output high for the rest of the 
datagram. 

The same thing happens to 
Master #3 when the seventh bit 
(AO) is sent, leaving Master #2 in 
sole control of the bus. If all three 
masters had been sending the 
exact same address, then arbitra- 
tion would continue to the ninth 
bit, R/W. If Master #3 intended to 
write data to the addressed slave 
and the others intended to read, 
then Master #3 would win the arbi- 
tration because it sends a zero dur- 
ing the R/W bit time to indicate a 
write operation, while the others 
would send one. 

What if all three masters were 
to attempt a write operation to the 
same slave? Simple. Arbitration 
would continue for each bit of the 
data byte until one master or 
another sends a one when the oth- 
ers send a zero. And what if the 
byte they are sending is identical? 
None of the masters would ever 
know that it wasn't the only one 
transmitting, right? Even in this 
unlikely case, everything still works 
out fine because the data value 
each of them wanted to send is 
what the slave receives. Neat, huh? 


Clock Stretching 


So far, | haven't said anything 
about the clock line, SCL. SCL is 
always generated by the master on 
an I2C bus, but in a multimaster 
system, there can be more than 
one master attempting to transmit 
at once, and each is generating its 
own clock. How does this affect 
the bus? 

First, remember that SCL must 
be driven with open-drain drivers, 
just like SDA. As above for SDA, 
the time of the falling edge of SCL 


is determined by the first master to 
pull SCL low, but the rising edge is 
determined by the last master to 
release SCL. In this way, the slow- 
est master determines the period of 
time that SCL stays low, while the 
fastest master determines the peri- 
od that SCL stays high. But that's 
not all. 

In some circumstances, a slave 
can hold SCL low, too. Figure 2 
shows a slave pulling SCL low right 
after receiving a byte from a mas- 
ter. The slave holds SCL low until it 
has finished processing the byte 
just received from the master. 

After the master releases SCL, 
it detects that the line is still low 
and is obliged to go into a wait 
state until the slave releases SCL. 
This mechanism can be used by any 
node, master or slave, to ensure no 
transmission goes faster than the 
node can follow. The maximum 
clock rate for standard-mode 1!2C is 
100 kHz. In practice, though, the 
bus only goes as fast as the slowest 
node on the network. 


Trigger Happy 


There are a lot of subtleties in 
the I2C system. Writing a software- 
only multimaster compatible master 
is exacting but not difficult because 
the data timings are all quite 
relaxed (see Figure 3 and Table 1). 
Software slaves, however, are 
another story. At first glance, it 
seems that to catch a START condi- 


tion at full speed, a slave must sam- 


ple the SCL and SDA lines at least 
twice every 4.7 microseconds dur- 
ing the bus free condition; this is 
less than 12 processor cycles for a 
10 MHz PIC16F84. | don't yet know 
how to write a program that does 
this while doing any other useful 
work, such as generating control 
pulses for servos. 

I'm taking things by stages, 
therefore, and the first stage is to 
write multimaster-aware code for a 
master. As part of debugging, | 


need to be able to look at the 
waveform my code generates to 
check timing relationships. The 
problem, however, is how to get 
my scope to reliably trigger at the 
right place on the waveform; I2C 
waveforms are complex and offer 
no convenient trigger signatures to 
trigger on with a simple analog 
‘scope. Figure 4 shows a circuit | 
built that solves this problem. 
Since a START is defined as 
SDA going low while SCL remains 
high, all that is necessary is to use 
SDA to clock the state of SCL into a 
D-type flip-flop. You want to clock 


| on the negative-going edge of 


SDA, but since the 74HC74 dual D 
flip-flop clocks on positive-going 
edges, you must invert SDA. The 
STOP condition is detected with the 
second D flip-flop in the HC74; no 
inversion of SDA is needed since 
the STOP condition is defined as 
SDA going positive while SCL is 
high. 

| used one gate of a quad 
74HCOO NAND to do the inversion 
for the START detector, and two 
more NAND gates to form a simple 
SR flip-flop. The pulse lengths of 
the active-low START and STOP out- 
puts depend on the data pattern 
being transmitted. The SYNCH 
pulse output (and its inverted ver- 
sion), however, will always be the 
same length as the 12C datagram 
itself, regardless of the data pat- 
tern being transmitted. 

| provide all four signals on 
BNC connectors for maximum flexi- 
bility. | can directly hook any one of 
them up to the external trigger 
input of my ‘scope. All my software 
has to do is send the same data- 
gram often enough that | can see 
the datagram on the scope without 
flicker. The circuit could also be 
used with shift registers and latches 
to directly capture datagrams if you 
don't have an oscilloscope, or if you 
want to capture one-shot events. 

The circuit draws its power 
from the circuit under test and was 


built on a RadioShack protoboard 
(#275-150). The test probes are 
clip-ons, also from RadioShack. As 
the 12C spec calls for, | twisted SCL 
with Vss (ground) and SDA with 
Vdd (power) to reduce noise pick- 


| up. C4 decouples Vss right at the 


point where the wires leave the cir- 
cuit board, and C1 through C3 
decouple the ICs. 

| also included 100-ohm resis- 
tors to protect the inputs from volt- 
age transients and weak 100K 
pullup resistors to ensure valid logic 
levels when nothing is connected 
to SDA or SCL. Layout isn't critical, 
but do keep all test leads shorter 


| than 12 inches. 


Once | have this code running 
right, then I'll tackle the harder 
problem of the slave code. 


Two Tiny Teeth 


Whew! The weather has start- 
ed to cool to tolerable levels 
around here, and my son Yonatan 
finally cut his first two teeth. There 
was a while last month when | 
wasn't sure either event would ever 
happen. Then, too, | also got my 
Linux box up and running, almost 
as excruciating a process for me as 
teething was for Yonatan. 
Definitely a five-beer project, and I'll 
tell you all about that and more 


| next time. 


As always, if you have 
suggestions for improving 
Breadbot, if you've built a 

Breadbot, or if you have questions 
or comments about amateur 
robotics topics, you can 
reach me at: 


Robert Nansel 

69 S. Fremont Ave. #2 

Pittsburgh, PA 15202 
E-Mail: bnansel@nauticom.net 


Identify and Control with 
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Tags/Transponders, Antennas, Reader/Decoders 


RFID for access control, factory automation, 


timing, animal feeding, 
identification, 
pallet tracking, 


managemenrt, ... 


personnel 


ticketing, 
dataloging, 
security, asset 


Since 1991 


inventory control, 


vehicle /Deyelopment kit 


USS 179.00 


INTERSOFT 
1840 Lockmiller Rd, Estill Springs TN 37330, USA 
Tel: 1-931-967-8643 Fax: 1-931-967-5069 
http://www.cafes.net/intersoft 
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Continued from page 68 


Dear Nuts & Volts: 

There are worse things than not getting the 
answers requested in a Tech Forum question — 
that is getting incorrect information. Chris from 
Bieber, CA provided multiple incorrect answers to 
two different questions. 

In the answer to question #7994, in the US 
standard television system, the number of total 
scan lines is 525, not 480. Depending on the 
exact number of lines devoted to retrace blank- 
ing, vertical synchronization, test signals, closed 
captioning, etc., the actual number of visible 
scan lines range from 483 to 487. 

The 480 lines that Chris refers to is actually 
the number of visible vertical pixels in the VGA 
computer screen and has no relationship to a 
television signal. This is the first error in provid- 
ing incorrect information. All video cameras used 
in a US television system would have 525 scan 
lines. Exactly one-half of these lines are scanned 
in approximately 1/30 of a second with an inter- 
laced set scanned in the next 1/30 of a second. 

The basic question in television camera spec- 
ification is the vertical lines of resolution in the 
horizontal axis. In the conventional manner, this 
is defined as the total number of alternate black 
and white vertical lines that can be resolved by 
the eye in the central 3/4 of the width of the 
screen. This is usually performed by viewing a 
standard test target having resolution wedges 
with varying the density as it would be too cum- 
bersome to count the lines individually. 

A good black and white tube camera (with a 
high quality black and white monitor) would be 
expected to have a resolution of around 600 
lines. Color systems have a resolution generally 
in the range of 330 to 450 lines. Moderately 
priced CMOS or CCD cameras generally do not 
have this resolution. 

The number reported in the advertisements 
should report resolution in this manner — equiva- 
lent to the number of vertical black and white 
lines in a width equal to the height of the screen. 
It is unknown if any of them actually do. The 
comment by Chris about a 410 line camera hav- 
ing less information than a 480 line system is 
totally incorrect. 

The CMOS cameras have another character- 
istic — the actual number of image capturing pix- 
els in both the horizontal and vertical dimensions. 
A camera actually having a resolution of 410 
lines as specified above would have 547 pixels 
horizontally and 410 vertically for a total of 
approximately 224,000. This assumes an optical 
system with no defects. Most cameras advertised 
in Nuts & Volts do not specify the number of pix- 
els in either axis. 

The unit of illuminance is the lux which is 
defined as the illumination provided by an inci- 
dent intensity of one lumen per square meter. 
The illuminance provided by a full moon is 
approximately 0.3 lux. The ability of a camera to 
see an object with this illuminance depends on 
the reflectivity of the object, the color of the 
object, and the spectral sensitivity of the camera. 

It is unknown to me what is the spectral 
response of these cameras although all of the 
black and white CMOS cameras do have some 
sensitivity in the infrared range. The statement of 
.3 lux being equal to 0.3 candle per cubic meter 
of space is total gibberish. Lower lux numbers do 
indicate that the camera will provide some kind 
of a picture at lower light intensity. 

The dimension usually given in millimeters 
(mm) is the focal length of the lens, not the 
width. Lower numbers indicate a wider view while 
higher numbers indicate a narrower view (more 
telephoto). However, the f number of the lens 


must also be taken 
into consideration in 
order to maintain the 
lux sensitivity. The f 
number is the ratio of 
the focal length to the 
diameter. As the focal 
length of the lens 
increases, so must the 
diameter for the same 
sensitivity. Also, 
longer focal length 
lenses generally must 
be adjusted for correct 
focus while the wide 
angle lenses (under 
say 4mm) generally 
are in focus from 
relatively close in to 
infinity. 

In the answer to 
question #7992, the 
first sentence is dou- 
ble talk — impedance 
is a function of the 
winding and frequen- 
cy, not an inherent 
characteristic, but 
altering the frequency will not necessarily over- 
heat the windings unless the frequency is made 
much too low. 

What is true is that the normal single phase 
induction motor will not work correctly due to the 
failure of the eddy current induction in the rotor 
at low frequencies. Note, however, that many 
modern locomotives are now using AC synchro- 
nous motors with a DC excited rotor and variable 
frequency stator drive for wide speed control. 

A so called “universal motor” such as that 
used in most portable electric tools will work 
even down to DC. These motors have the rotor 
connected in series with the stator through a 
commutator and brushes. A variable width, fixed 
frequency pulsed waveform will nicely control 
these motors. See how a variable speed drill 
works. If your motor has brushes, give the light 
dimmer (or drill motor speed control) a try. 

An induction motor will not behave so nicely. 
As the voltage is lowered, the motor speed will 
fall but the torque will fall off faster, the back 
EMF will fall off, the current will rise, and the 
motor will stall. These motors are essentially 
designed to run at a constant speed with a 
designed voltage and do not behave well at dras- 
tically lowered voltage. 

A Variac© does not consist of transformers 
that move in relationship to each other but is 
rather an autotransformer (with only one core 
and winding) and a 
movable sliding tap. It 
is like the AC equiva- 
lent of a potentiome- z 
ter except that the 
output voltage can be 
greater than the input 
with the proper config- 
uration of winding and 
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have some reality and accuracy check before 
publication. These answers were unbelievable. | 
think that | have seen some questionable 
answers from the same Chris before. If this is 
true, | suggest that you check his qualifications 
before publishing his answers. | am a retired 
Electronics Engineer with extensive analog, 
video, and RF experience and have been a 
licensed radio amateur since 1953. While my new 
home is under construction at the present time, | 
do not have any convenient E-Mail or Internet 
access, so | must rely on the snail mail. 

John E, Lemmer 

Willits, CA 


Dear Nuts & Volts: 

I'm sorry to have to inform you that virtually 
everything in the answer published to question 
#7992 in your Aug. '99 issue, is misleading or 
plain wrong. 

A variac is an autotransformer, but every- 
thing else said about it is incorrect. It is totally 
unsuited for speed controlling a single-phase 
motor, as is a light dimmer. Speed controlling a 
single-phase AC motor is possible, but so difficult 
that it is rarely done. That is why treadmills are 
made with DC motors. | would have suggested 
that the questioner look for a treadmill motor, 
and, ideally, a matching controller. 

Robert Via Internet 


Wo 
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In any event, 
there is no way a 
Variac could maintain 
a totally constant cur- 
rent while lowering the 
voltage even if this 
would control the 
motor speed in the 
desired manner. 

| would hope that 
some of the responses 
from readers would 
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Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 


Features 

* 20 kHz real-time bandwith 

* Fast 32 bit executable 

* Dual channel analysis 

* High Resolution FFT 

* Octave Analysis 

* THD, THD+N, SNR 
measurements 

* Signal Generation 

* Triggering, Decimation 

* Transfer Functions, Coherence 

* Time Series, Spectrum Phase, 
and 3-D Surface plots 


* Real-Time Recording and 
Post-Processing modes 


Applications 

* Distortion Analysis 

* Frequency Response Testing 
* Vibration Measurements 

+ Acoustic Research 


System Requirements 

* 486 CPU or greater 

* 8 MB RAM minimum 

¢ Win. 95, NT, or Win. 3.1 + Win.32s 
* Mouse and Math coprocessor 

* 16 bit sound card 


PHS Pioneer Hill Software 

24460 Mason Rd. Of Pl 

B BAW pouisbo, wa 98370 O6Ndg ctra us 
a subsidiary of Sound Technology, Inc. FFT Spectral Analysis System 


Sales: (360) 697-3472 


Priced from $299 


(U.S. sales only — not for export/resale) 


DOWNLOAD FREE 30 DAY 
TRIAL! 


www.spectraplus.com 


Fax: (360) 697-7717 e-mail: pioneer @telebyte.com 
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Serial in, graphics out. 
Almost too easy. 


These serial displays take RS-232 at 2400 or 9600 baud 
and produce stunning text and graphics on a supertwist 
LCD screen. See our complete line at www.seetron.com. 
All models are in stock for immediate delivery. 


G12032 
120x32-pixel LCD 


sax20. $99.00 | 
Same size as 2x16 text LCD 
Editable font(s) in 4 sizes 
Up to 6 screens in EEPROM 
Easy terminal protocol 


(3.2 x 1.4 in.) 


me G12864 
128x64-pixel LCD 
$199.00 2<x-120. 


Large, sharp LCD 

Editable font(s) 

Up to 14 screens in flash 
Separate text, graphics layers 
DB9 connector built in 

AC adapter jack built in 

Easy terminal protocol 


(3.7 x 2.8 in.) 


www.seetron.com 
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Continued from page 31 


Fifteen inch VGA monitors are a 
dime a dozen nowadays and it would 
probably be easier to buy a new or 
refurbished one. But, if you still want 
to make a cable, | have included the 
pin-outs for EGA and VGA [which is 
also the same for SVGA and all types 
of Ultra VGA). 

The CGA pin-outs are the same 
as the EGA with a few exceptions. Pin 
2 is also Ground, pin 7 is not used, 
and pin 6 is Intensity. 

EGA pin-outs: 


SIGNAL 

Ground 

Seeondary Red 

Red 

Green 

Blue 

Secondary Green 
Intensity 

Secondary Blue/ 
Mono Video 

Horizontol Sync 

Vertical Sync 


ono nN ag aS 


VGA pin-outs 
SIGNAL 
Red 
Green 
Blue 
Monitor ID Bit 2 
Digital Ground 
Red Analog Ground 
Green Analog Ground 
Blue Analog Ground 
not used 
Sync Return (GND) 
Monitor ID Bit O 
Monitor ID Bit 1 
Horizontal Sync 
Vertical Sync 
not used 
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Chris 
via Internet 


ANSWER TO #8999 - AUG. 1999 

| need information on how to 
hook up a “Rustrak” model 288 strip 
chart recorder. A current address 
for this company would be helpful, 
too. 

Richard can contact the compa- 


ANSWERS TO #7997 - JULY 19998 

| have an 800 number on which 
| would like to deliver a three-minute 
message to callers, with a hang up 
at the end. The machine would not 
accept any incoming messages. Any 
ideas? 

#1 Most answering machines 
can be set to "Answer Only” which 
will cause the machine just to play 
an outgoing message and then hang 
up. You may, however, have to do 
some shopping around to find an 
answering machine which allows 
you to record a three minute outgo- 
ing message. 

Most machines limit the outgo- 
ing message to a minute or less. If 
you are expecting lots of calls to be 
made to your 800 number, | recom- 


Hebebex shai 


ANSWERS TO #8992 - AUG. 1999 
Ihave an IBM Thinkpad computer. 
The hard drive is missing and | cannot 
get into CMOS. How | can tell it that it 
has no hard drive and boot on a flop- 


#1 | enter my IBM Thiele Hod 
sequence control by pressing and 
holding F1 while turning on power, 
This should get you to “Easy Setup" 
where you can select the "Start Up" 
control section. 

Ed Bell 
Colchester, VT 


#2 Depends on the model of your 
Thinkpad, but the hard drive should be 
@ 2,5 inch drive. They can be found on 
the Internet or from a supplier such as 
"MegaHaus" 1-800-786-1153. 

You should also then go to IBMs 
tech support on the Internet and 


‘download the set up for your Thinkpad 


(www.pc.ibm.com/ gc bee ison — 
<html). 

| bought a Thinkpad at the Devin 
Hamvention and had to do the seme, 


miB0® Boot 
~ Cincinnati, OH 


ny at Gulton Rustrak, 1015 E. 

Chapman Ave., Fullerton, CA 
92831. 714-879-6385. 

Bob Morrissette 

via Internet 


ANSWER TO #89918 - AUG. 1999 

| have a Dentron linear amplifier 
that is no longer in production. | fixed 
the problem that caused arcing 
between the plates of the variable 
capacitor, but they keep arcing. | 
tried to file them smooth, but they 
still arc, so | tried looking for another 
variable capacitor, to no avail. 

Perhaps the variable capacitor is 
not the problem. Your antenna or 
another part of the matching net- 
work may have failed, causing a large 
mismatch. The large mismatch 


mend that you consider only tape- 

less digital answering machines for 
more dependability. 

John W. McMichael 

via Internet 


#2 | recommend that you use a 
digital announcer. These tapeless 
telephone message repeaters are 
available from several sources. 
Here are two possible units: 

41. Racom Products, Inc., Model 
SO0L, www.racominc.com, 1-800- 
722-6664. 

2. Viking Electronics, Model 
DVA-3003, www.VikingElectronics 
.com 715-386-8861. 

Thomas Black 
Folsom, CA 
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would create the high voltages that 
cause the arcs. Check all the compo- 
nents, and then try out the amplifier 
with a dummy load. You might also 
clean everything. 

Variable capacitors are pretty 
simple, so | would expect you could 
repair one as long as the bearings 
were still intact. A file is a bit crude 
and will not leave a smooth surface, 
SO you might touch things up with fine 
sandpaper, but the file or the sand- 
paper will wreck any silver plating. 

The capacitor should not be so 
close to the breakdown voltage that a 
little roughness matters. That's why | 
suspect other problems. 

Gerald Roylance 
Mountain View, CA 


ANSWER TO #89913 - AUG. 1999 

Is there a way to connect a 
phone hand-set to a computer to 
take the place of the microphone and 
speakers when making an Internet 
call? 

Most telephones use carbon 
microphone elements, so you will 
need to build a circuit to power the 
carbon element, however, most of 
the really "cheap" phones and many 
"electronic" phones [the type used 
with electronic KSUs or PBXs) use a 
dynamic microphone and speaker. | 
used a cheap handset that had a 
dynamic mic and speaker for my 
computer phone. 

The connection is a narrow RJ- 
11, the mic connection is the two 


ANSWERS TO #7999 - JULY 1989 


zontal noise lines, This resulted in a 
picture that was normal on the bot- 
tom third of the screen. The top two- 
thirds of the picture was half- 
washed, blurry, with about 20 
snake-like waves moving up the 
soreen. 

What is the cause and remedy 
to this problem? 

#1 There are many factors that 
stop a VCR head from operating 
properly. Physical alignment of the 
mounting springs, worn bearings in 
the motor, magnetized head, belts 
slippage in the capstan wheel caus- 
ing a timing error, and the list goes 
on 


There are many things that you 
can do to fix these problems from 
degaussing the head to checking 
the bearings that support the head. 
But the list is long and these checks 
may or may not fix the problem sim- 
ply because the head may be physi 
cally worn out [missing some 
chrome plating). 

Your best bet is to purchase a 
service booklet for any brand VCR 
and go down the list as instructed 
and learn as you go. 

What you have to consider 
most when working on a VCR these 
days is the complete replacement 
price of the VCR versus the total 
repair price. 


outside pins and the speaker is the 
two inside pins. That equates to pins 
1 and 4 to the mic and pins 2 and 3 
to the speaker, polarity is not impor- 
tant and pins 3 and 4 may be con- 
nected together if you need mic- 
speaker-ground. 
Bob Boehm 
Cincinnati, OH 


ANSWER TO #8997 - AUG. 1999 

| have scrapped out several 
loads of computer boards for the 
gold in them. 

| was told that there is a place 
that buys the programmable chips 
and reuses them. 

Here are two companies that 
recycle ICs on a large scale: 


Fox Electronics 

686 North King Rd. 

San Jose, CA 95133-1709 
(408) 929-4369 

(408) 929-4373 fax 

http:/ /www.foxelectronics.com 


Krueger Company 
1544 W. Mineral Rd. 
Tempe, AZ 85283 
(800) 245-2235 
(602) 820-5330 
(602) 820-1707 fax 


They pay a bit more than scrap 
value, but don't set your expectations 
too high. 

David DiGiacomo 
San Francisco, CA 


Unfortunately, the manufactur- 
er wants you to buy a complete new 
unit and thus they price their parts 
way out of proportion so that you will 
buy a complete unit rather than fix 
the old. 

Chris 
Bieber, CA 


#2 Before changing the video 
head, | hope you checked the follow- 
ing: 

1. The tape itself. 2. Clean 
heads first. 3. Check video cables 
for breaks from TV to VCR. 4. Check 
VCR jacks and TV jacks. 

If you did, you should next check 
connection to video head to circuit 
board making sure you connected 
the heads properly so there are no 
shorts. 

With troubleshooting, always 
check from the outside first. Check 
the obvious first and the difficult last. 
If the connection is okay, next check 
the tracking system, because more 
than likely it will need an adjustment 
if the heads were bad. Check the 
drive tire or belt tire for slipping, 
inspect for wear. Check tape guide, 
brake, and capstan. 

if tracking is all okay, check 
board with voltmeter. You may need 
to get a manual for this. This proce- 
dure is to find the problem. 

Mike Clemente 


Mays Landing, NJ 


Digital Storage Oscilloscopes 
From $99.00 
ATC modules turn your PC p= : 
into a full-function DSC, | 3= 
spectrum analyzer, logger, & 
DVM. Units DC to 50MHz. 


O-Scope II now in Windows 
3.1, 95/98, NT and DOS. 
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ATC is a stocking distributor 
for Pico Technology LTD which - 
offers scope modules to ; 
100MSPS, resolutions from 8 to = 
16 bit. ere 
Pico offers PC based data loggers from 1 to 22 
channels, 8 to 16 bit and the Enviromon 
environmental monitoring system. 
Pico products - call 
The DFA-5, low cost differential amplifier, cuts through 
common mode noise problems to reveal low voltage signals. With NEW 
gains from 1X to 1000X and band widths from 20KHz to 1.2MHz, 
DFA-5 is the test accessoryto help you work with signals from DFA5 
5 Volts to 5 microVoltes. Only $129.00. 
Serial Port Problems ? ?? 
Check out Serial! ! Our 
lowcost serial channel 


Allison Technology Corporation 
2006 Finney Vallet Rd., TX. 77471 U.S.A. 
800-980-9806 or 281-239-8500 


http:/jWwww.atcweb.com atc@accesscomm.net 


types, small or | 


power. 
or cathode of diodes. 


This exciting col- 
lection of elec- 


183360 24.99 23.74 21.37)1) 


© Order Line — (800) 824-3432 ¢ International — (724) 495-1230 © Fax Orders — (724) 495-7882 

* Technical Support — (724) 495-1231 * No Minimum Order — (Orders under $20 subject to $5 
charge) *UPS 3 day, Blue, Red, & Fed. Ex. Shipping Available (Call for charges) * PA Res. Add 7 % 
Sales Tax *Open Mon-Fri 9:00 AM - 5:00 PM (EST) * Corporate Accounts / Quantity Discounts 
Available *We accept M/C, VISA, Discover & American Express with no surcharge * Call For FREE 

I] Catalog ($2.00 Outside US.) 

l| ¢ We Carry A Complete Line Of Electronic Components # Email - unielect @ aol.com |} 

Visit us on the web | www.unicomelectronics.com Unicorn Electronics 


1142 R 1 
FREE SHIPPINGI! onprepsidenien lesions, PA 15001 
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RF Data Modules 


TRANSMIT) 


©Small size; 17.78 x 11.43mm 
*CMOS/TTL input 
#No adjustable components 
©Low Current. 4mA typical. 
#418MHz or 433.92MHz OOK 
Simple to integrate -simply 
add antenna, data and power 
*Range up to 250ft. 
©Wide supply range, 2-14Vdc 
SAW controlled - stability 
Also available in DIL package 


AMGRTS woecssesseeeee $12.10 


AM RECEIVER 
Compact size: 38.1 x 13.7mm 
On-board data recovery. CMOS 
©Low current. 2.4mA typical 

©2kHz data rate. CMOS/TTL output 
©5Vde operation 

#On 418MHz or 433.92MHz (4xx) 
*No adjustable components 
#Patented Laser Trimmed component 
High stability 

Sensitivity: -105dBm 


TRANSCEIVE 
@Only 23 x 33 x 11mm 
©Up to 40k bps data rate 
#19200 baud with ASCII 
©Up to 500ft. range 
*5v operation 
©0.25mW into 50 
#418 or 433MHz FM 
#Fast Ims enable 
Direct interface to SV CMOS 
*Auto TX/RX changeover 


* Available also in 0.8mA version 


#4,800 to 38,400 bps half duplex 
©3-wire RS232 interface 
*y Controller with user EEPROM 


© RS232 interface protected to +15kV 
Data packetizing performed by user 


Auto TX/RX changeover 
418 MHz and 433MHz versions 


Range up to SOOft. (0.25mW ver.) 


°0.25mW & 10mW versions 
eReset switch and status LED's 


©7.5-15V de via DB9 connector, 20mA 


BIM-4xx-RS232 .. 


Via 


-- $139.30 


$10.95 BIM-4xx-F............ $87.36 


©Up to 19,200 bps half duplex 
#3 wire RS232 interface 
*Range up to SOOft 


pe Supports 8 or 9 bit protocols 
Es ®Self test function 
#Reset Switch & Staus LED's 
©1/4 wave wire antenna on board 
Available in a Simplex Tx/Rx 
pair.(RTcomTX & RTcomRx) 
©7.5V-15Vde operation 
RT COM-4XX..-seeseeeeeeeee $247.90 
RT COMTX-AXK...c-0000 S 87S 
© RT COMRX-4XX....000000 $105.52 


70 x 65 x 1Seun 


abacomtech @compuserve.com 


Don't be stupid. 


Smart techs know that to be 
productive you need to find defective 
components quickly. Maybe that's why 
37 TV stations, General Motors, 
Matsushita Industrial, Sears Service, 
Pioneer Electronics, Panasonic 
Authorized Service, and thousands 
more independent service technicians 
have chosen the CapAnalyzer 88 overt 
all of the other capacitor checkers. 
Check www.eds-inc.com/88users. html 
for actual CapAnalyzer users' 
comments as they compare their 
CapAnalyzer to the "wizards" and 
"z-meters" they already own. They all 
prefer the CapAnalyzer 88 because it 


does what you expect it to do: check electrolytic capacitors, in-circuit, with 
100% accuracy. Period. No unsoldering to check out-of-circuit, no 
mistaking a shorted or leaky cap as good, as other "ESR" meters do, no 
guessing about whether a value is good or bad. With our exclusive three- 
color chart right on the front panel, auto-discharge, multi-beep alert, and 
one-handed tweezer test probe, even your pet monkey could find defective 
caps in that problem TV, monitor or VCR in a few seconds. 55% of sales 
of CapAnalyzers are from recommendations by other CapAnalyzer owners, 
and 9% of sales are from previous customers buying a second unit. So get 
smart and buy one for yourself. It's only $179. With our exclusive 60-day 
satisfaction-or-money-back guarantee, you risk nothing. Your only 
problem will be running out of work as you take care of all of those "dogs" 
that you've been sitting on. We're EDS. We make test equipment designed 


to make you money. Availiable at your distributor now. 561-487-6103 
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Continued from page 16 


Laurinburg, North Carolina. 


http://www.rostra.com 
910-276-4853 Voice 
910-276-1354 Fax 


DEVRY INSTITUTES 
AWARD 
SCHOLARSHIPS TO 
COMPETITION 
WINNERS 


A: part of an ongoing effort to 
address the shortage of quali- 
fied technicians in the consumer 
electronics (CE) industry, the 
DeVry Institute is continuing its 
support of the Skills USA 
Championships, Electronics 
Applications Competition. 

Kevin Boswell and Jeff See, 
the first-place winners of this 
year’s championship held in 
Kansas City, MO on July 1, 1999, 
each received a $30,000.00 schol- 
arship donated by DeVry. 

“We are happy to be involved 
with Skills GSA and with similar 
industry efforts because we see 
the shortage of technically quali- 
fied workers as a very serious 
problem,” explains Ellen Derwin, 
manager of outreach services for 
DeVry. “Awarding scholarships is a 
way for us to encourage students 
to get the education necessary to 
pursue a high-paying and exciting 
career in technology.” 

The Consumer Electronics 
Manufacturers Association 
(CEMA) sponsors the annual com- 
petition in an effort to attract and 
foster talented technicians. “The 
CE industry relies heavily on 
skilled technicians,” said Don 
Hatton, vice president, CEMA 
Technical Education and Services. 
“Skills GSA and the DeVry scholar- 
ships provide contest winners an 
opportunity to develop their skills 
through education.” 

A long-time supporter of the 
competition, DeVry has donated 
nearly $250,000.00 in scholarships 
to the contest winners during the 
last four years, and has made con- 
tinuing education a possibility for 
many students who may not have 
had the opportunity. 

“The scholarship to DeVry has 
really helped me get training that | 
would not have otherwise 
received,” explained 1998 Skills 
USA Championships winner, Jeff 
See. See, who is currently studying 
at the Kansas City campus of 
DeVry Institutes and hopes to work 
in the research and development 
department of a major electronics 
firm, would not have been able to 
attend DeVry if he had not won the 
scholarship. “I can’t begin to think 
of what else I could be doing,” said 
See. “I would probably end up 
making a lot less doing something 
I didn’t like.” 


The Skills USA Champion- 
ships are held annually to recog- 
nize the achievements of vocation- 
al students and to encourage them 
to strive for excellence and pride in 
their chosen occupations. Working 
against the clock and each other, 
the contestants prove their exper- 
tise in job skills for occupations 
such as electronics, technical draft- 
ing, precision machining, medical 
assisting, and culinary arts. 

The Electronics Applications 
competition consists of five trou- 
bleshooting sections, a soldering/ 
desoldering section, and a written 
exam. The exercises are designed 
to simulate real-world conditions 
and emphasize the quality, efficien- 
cy, and safety of the competitor's 
work. 

The DeVry Institutes, founded 
in 1931 by Dr. Herman DeVry, 
have a combined enrollment of 
more than 33,000 full- and part- 
time students and 16 campuses, 
making it one of the largest private 
higher-education systems in North 
America. DeVry offers several 
associate’s and bachelor’s degree 
programs and provides curricula in 
electronics, computer information 
systems, business, telecommunica- 
tions management, accounting, 
and technical management. 

CEMA is a sector of the 
Electronics Industries Alliance 
(EIA), the 75-year-old Arlington, 
VA based trade organization repre- 
senting all facets of electronics 
manufacturing. CEMA represents 
more than 500 US manufacturers 
of audio, video, accessories, 
mobile electronics, communica- 
tion, information technology, and 
multimedia products that are sold 
through consumer channels. 

CEMA also sponsors and 
manages the International CES — 
Your Source for Workstyle and 
Lifestyle Technology™ All profits 
from CES are re-invested into 
industry services, including techni- 
cal training and education, product 
promotion, engineering standards 
development, market research, 
and governmental and legal affairs 
support. As the first major technol- 
ogy event of the new millennium, 
the 2000 International CES is the 
launch pad for 21st century tech- 
nology. 


UPCOMING EVENTS 


Digital Hollywood 
September 27-30, 1999; 
Los Angeles, CA 
DTV Summit, held in conjunction 
with Digital Hollywood 
September 28, 1999; 

Los Angeles, CA 
EIA/CEMA Fall Conference 
October 24-28, 1999; 

Palm Springs, CA 
The 2000 International CES 
— Your Source 
for Workstyle and Lifestyle 
Technology™ 
January 6-9, 2000; Las Vegas, NV 
Digital Hollywood at CES 
January 6-8, 2000; Las Vegas, NV 
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to the wire leading from RFC 2 to the primary. It 
can be bent in, to around four inches from the top 
discharge terminal. 

If using a neon transformer, it is very good 
electrical practice to run your neon transformer 
from a variac (one rated at five amps would suf- 
fice) so that you can do low voltage testing, and 
control the output of your coil.A variac is simply a 
variable transformer that connects between the 
wall and your transformer and allows you to con- 
trol power output. Several Nuts & Volts vendors 
advertise them, or look around the net to pick one 
up for less than $50.00. 


Firing it up! which is blasting away! 
You can create a stunning 
Now the fun begins! Your coil is complete “electric chair” with 
except for tuning, which is easy to do. One of the sparks flying from the coil 
‘My address is: _ For those who don’t have 
walt@noonco.com access to the web, I’ll be happy to 
The web address for free Tesla §-_ send out a sheet of sources wit! 
httpsyjw test 
! TCBA NEWS is a practical 
* Precut polystyrene, $1.25 per days air phe ag 
sheet. Goldma see prpbeealy: di 
*A “Wire Kit” which includes Queensbury, NY 12804. 
all the wires needed, including the 
wire for the rimary, the aig ppeiea prin a 
$25.00. and the RC chokes for nts. Write to RO. Box 538, 
c Bradley, IL 60915 
__ * also have a few of the “‘auto 
coil” line transformers for $34.00 International Tesla , P.O. Box 
while they last. 636, Colorado Springs, CO 80931. 


Your shrinking options are 
expanding! 


MicroGore-IT" 


¢ tiny 2” x 2” 68HC11 module 
¢ RS232, 5V regulator, 8MHz crystal 
¢ 32K SRAM plus 8K or 32K EEPROM 

¢ plugs into your breadboard like a DIP 
8K Starter Package #MC11SP8K.......$75* 
32K Starter Package #MC11SP32K...$89* 


" plus shipping & handling 
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Phone: (416) 963-8996 Se Fax: (416) 963-9179 
www.technologicalarts.com 


wires attached to your primary 
coil should be movable. Often an 
alligator clip is used, Attach this 
| wire about 5-4 turns away from 
_ the other wire attached to your 
primary. Briefly run the coil and 
| observe the spark length and char- 
acter. 
By moving this wire along 
your primary coil, you'll find a 
sweet spot where “spark” is ata 
maximum. This — and playing with 
spark gap distance — is all that is 
required to get the effect you 
want. 
Tip: In the schematic, the 
{ bottom of the secondary coil is 
_ shown grounded. You can increase 
“spark length by instead attaching 
this wire to the wire connecting RFC 2 and the 
primary. However, this makes the spark dangerous. 


Let the Experiments Begin! 


The stunts that can 
be pulled with your Tesla 
coil are endless. The sim- 
plest and most fun for 
this Halloween might be 
to hold a florescent tube 
in your hand and have it 
light with no wires when 
passed near the coil 
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behind you while your victim’s scream! 

If you are using a low input coil like an auto 
coil or equivalent driver, sparks of four inches can 
be taken to the hand painlessly! Remember that 
you should have metal thimbles on your fingers or 
be holding some metal object since the sparks 
themselves can be warm. 

Remember good electrical practice when 
doing any high power work. Tesla wore thick 
rubber sole shoes, and kept one hand in his 


If you get the Tesla bug, many serious and 
bizarre experiments are possible from wireless 
power transmission, to passing a million volts safely 
through a person! | have even read accounts of 
temporarily, painlessly scrambling a person’s ner- 
vous system. 

If you visit the web page soon, I'll set up a 
mailing list for Nuts & Volts readers to keep you 
informed of upcoming Tesla events. 

So, let's get winding our coils, and give our 
neighborhood friends a REAL shock this 
Halloween! NV 
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LIFETIME WIRE STRIPPER, a 
breakthrough in wire stripping 
technology. Extremely fast tool will 
strip PVC insulation #14 to #30 
AWG from solid, stranded or 
shielded wires. High quality strip is 
achieved by patented stripping 
element (.008” thick) which ther- 
mally cuts the insulation all the 
way to the conductor without 
nicks. Five year test, with over 2 
million stripped wires, using the 
same element, speaks for itself. 
The stripper has won a — 


“FIVE STAR PRODUCT OF THE MONTH” 
award in DESIGNFAX magazine. Strippers for TFE, KAPTON, KYNAR, SILICONE 
RUBBER, etc. and rechargeable, battery powered strippers also available. 
PATCO Service, Inc., 2515 Glencoe Rd., Baltimore, MD 21234 
(410) 444-4010 Fax (410) 254-9566 
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Wireless pet-containment breakthrough 


Computerized collar creates 
worlds first radio-controlled dog? 


Small U.S. company develops technology that uses radio waves and a 
microprocessor on your dog’s collar to replace expensive fencing, 
cruel chains and leashes...keeping your dog safe and free! 


by Guy Yeadon 


t 


i} Some of the hottest products in recent years 


have been electronic pet containment sys- 
tems. Unfortunately, they require wires that 
have to be buried in your yard to create a 
boundary and communicate with the dog’s 
collar, This makes them a nightmare 
to install and subject to damage 
from lawnmowers, shovels... 
even other dogs! One of the 
major manufacturers in the 
industry, Radio Systems 
Corporation, asked its team of 
engineers, “How can we elimi- 
nate the wires?” That's how 
Instant Fence was born. 


Smart collar. Instant Fence gives 
you the ability to set up a safe and 
secure area for your pet to play, 
without the time and expense of 
conventional fences. Most fences 
can cost thousands of dollars and 
can affect the appearance of your 
property. In many new neighbor- 
hoods, they aren’t even allowed. 
Electronic fences that use wires 
and special collars can cost nearly 
as much to have professionally 
installed, usually well over a 
thousand dollars. Instant Fence 
is a revolutionary new concept 
that is clearly the best value in 
pet containment. 


Instant Fence's 


Safe, secure and totally 
portable. This is the safest, most 
secure fence you can buy for your pet. It is far 
superior to alternative containment methods, 
because there are no wires to bury and because the 
pet cannot “run through” the warning zone. When 
the collar picks up the signal from a buried wire, a 
stubborn or poorly trained dog can learn to break 
out. With Instant Fence, there is no “other side” to 


breakthrough 
design took 3 years and $2 million 


Computerized collar 
receives signal from the 
transmitter in your home 


safe area 


= 


run to, since 


‘s more, it’s totally portable. 
simply unplug it and take it 
you to your new house, while 
visiting friends or even while 
traveling. No more ties, cages or 
boarding costs—your pet can 
enjoy vacations as much as you. 


The humane solution. Instant 
Fence will provide greater happi- 
ness and freedom for you and 
your pet. No more cages, dog runs 
or tie-outs. No more waiting for 
you to go for a walk on a leash. 
Your dog will be able to run and 
play throughout the yard. 


Easy installation, simple train- 
ing. Instant Fence emits a radio 
signal that extends up to 90 feet 
from the transmitter. While the 
signal area forms a circle, you can 
adjust it to keep your pet in your 
yard. While your dog may not be 
able to roam every square inch of 
your property, it can have over a 
third of an acre in which to play. 
The system has a variety of safety 
features to protect your dog. 
Patented coding in the software 
prevents any accidental electric pulse in the event 
of a power shortage. The boundary area remains 
stable, never fluctuating with disturbances within 
the signal area. If your pet is poorly trained and 
gets out of the containment area for over 30 sec- 
onds, the correction pulses will cease and the 
receiver will revert to a beep. Training is simple 


Oft-Limits 


l Sale zone 


Instant Fence—Breakthrough Engineering and Design 
Otl-Limits 


ALA The Instant Fence Transmitter emits a radio signal around your home, so 
transmitter. As long as the receiver is in range, your dog is free to run and play. When 
it approaches the boundary of the signal area, the dog will hear a warning beep. If the 
dog continues, it receives a light static energy pulse, which is startling but not harmful. 


After only a little training, your dog will learn the boundaries of the system. The 
system is totally adjustable for smaller areas. 


all you do is plug it in somewhere inconspicuous. Your dog wears a light- 
weight receiver collar that picks up the signal—up to 90 feet from the 


© As the signal diminishes, 
7 the collar will emit a 
warning 


© If your dog leaves the 
safe zone, the collar will 
administer a correction 


® The system resets when 
your dog returns to the 
safe zone 


and a video is 
included to walk 
you through the process. Once 
you have adjusted the signal to 
the desired strength, mark the 

boundary by placing the small 
training flags at the edge of the 
signal area. The training takes 
only minutes a day, and dogs 
generally learn their boundary within a few 
weeks. After thirty days, you can begin to remove 
the flags gradually. 


just plug it in! 


It’s risk-free...and only Comtrad has it. Why 
wait to take advantage of this breakthrough tech- 
nology? Instant Fence comes with a one-year lim- 
ited warranty from Radio Systems, and it’s backed 
by Comtrad’s exclusive risk-free guarantee. Try it 
for yourself, and if you are not satisfied, simply 
return it within 90 days for a full “No Questions 
Asked” refund. 


Exclusive limited time offer! Order today and get a 
factory-direct discount on Instant Fence. 


Instant Fence: 
Three credit card payments of... . . $99.95 $19 S&H 


Please mention promotional code 5821-15987. 
For fastest service, call toll-free 24 hours a day 


800-992-2966 
mes 


To order by mail, send check or money order for the total amount including S&H. 
To charge it to your credit card, enclose your account number and expiration date. 


Virginia residents only—please add 4.5% sales tax. 


Ss comtrad 
industries 

2820 Waterford Lake Dr., Suite 102 
Midlothian, Virginia 23112 
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provide directional readouts, the inside Fat sea® IC-2800H DUAL BAND ¥ 
temperature of the car, automatic trip gars " 
timer, digital clock, outside temperatures, “- 
black-ice warnings, altimeter readings, os .- 
logs, and “SMART” sensor features such # 
as an auto shut-off when the car is not in ™4 


> r< 


com’s new IC-2800H has a unique full color LCD display Ea @ 

with user-selectable modes an video capabilities. With 
durable construction, installation flexibility, a bandscope 
function, 9600 bps packet, independent tuning controls, 
use after 10 minutes, magnetic distortion * convenient memory editing, and much more. The IC- 
detection, and correction elements that tell Sem 2800H offers advanced functions, convenient features, 
when the compass reading may be affect- Se") and superior performance. | 4 
ed by an outside source, and a multiple trip » . The IC-2800H has a 3” TFT color LCD remote control 
log that stores and records time and tem- "say head that gives a wide angle viewing for flexibility and all- bag 
perature information, as well as the time 5% 4 around usability. The high visibility screen offers a wealth of ’ 
traveled, for up to three trips. be | information: scope, S meter, memory names, scan condi- “pe 4 
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Prices for the V5000 Series range tion, and more. 
from $79.95 to $129.95 and can be pur- 
chased at specialty retailers and from cata- © 


With optional and/or third-party equipment, preview 
real-time VCR or digital camera images, monitor TV broad- 


logs. #® casts with a TV tuner, display GPS maps, and more. ill 
4 For more information, contact: # The IC-2800H transmits 50 watts on 144-148 MHz, | 
, and 35 watts on 430-450 MHz. e i 

ee . MULTI-SENSOR VEHICLE COMPASS PRECISION NAVIGATION, INC. A tuning dial, AF gain, squelch level control, and four Fm 
a 5550 SKYLANE BLVD., STE. E, DEPT. NV | function control switches are available for each band. i 
V aa esigned to give drivers a variety of SANTA ROSA, CA 95403 For more information, contact: 

ws ~ essential trip information, the V5000 707-566-2260 FAX: 707-566-2261 
be 2 + Series multi-sensor vehicle compasses inte- E-MAIL: csherer@precisionnav.com ICOM AMERICA, INC. 
© AQ grate state-of-the-art sensor technology t WEB: www.precisionnav.com 2380 116TH AVE. N.E., DEPT. NV 
7s . ; gee Bor — = ; BELLEVUE, WA 98004 

: oy tS ee 425-454-8155 FAX: 425-454-1509 


speaker. A peer area is also included in case|_ WEB: www.icomamerica.com 
a 


fi we missed your favorite circuit. A a. tie YE fe to « > 
m All of the PlCmicro I/O pins are brought out to 4 4 t hp °F as 
“ headers next to a ido ZIF socket. This allows Showcase your New 


connection to off-board circuits, as well as allowin 
on-board circuits to be connected to oer Products here! Send all 
PiCmicro pins, if desired. The PIC-X1 is designed to 2 i = releases or infor-_ 
work with 40-pin PiCmicros, but may be jumpered y . ry P + aN on 
to work with smaller devices. wr 

The PIC-X1 is available in either bare PCB, kit, gm 
or assembled form. A parts list and schematic along aa 


: 


; 
b ies 


5 9 


{ Paso! 2 ave 


Nuts & Volts 


Diag) ERIE 


with PicBasic Pro example programs, are included. , Magazine 
For more information, contact: 
New Product News 
MICROENGINEERING LABS, INC. . 
PO. BOX 7532, DEPE RY 2 430 Princeland Court, 
COLORADO SPRINGS, CO 80933 , Corona, CA 91719 
719-520-5323 FAX: 719-520-1867 } = i 
E-MAIL: info@melabs.com or E-Mail to 
ay WEB: http://www.melabs.com * newproducts@nutsvolts.com ~ 
PICMICRO EXPERIMENTER/LAB BOARD ; 7, Le a ; 
z he new PIC-X1 is microEngineering Labs * b ahenit’ a1 ‘ 
. first. pre-assembled ak ee plat- FEVESES ED) aL lhe rammed to any standard value. In addition, the 
© form for the Microchip Technology PICmicro ave ace time and typematic rate are fully programma- 
microcontrollers. While our PICProto boards , er : ble. All programmable values are stored in non-volatile 
allow you to create your own projects with a eg AAAMAiAas) MAtSN? memory so they are saved when power is off. 4 
minimum of hassle, the PIC-X1 goes one step Mote peeing When operating with the serial protocol, the 7 
further. It provides an assembled testbed 2] belbe! Heb * MEMKey communicates at 2400 baud, 8N1, LSB first, | © 
containing most of the circuitry commonly ol @ @82) corre asynchronous. This can be either a one-wire or a two-| 9 
used with PiCmicros. wig wie wire interface. 
The PIC-X1 contains the circuitr B elealee ae a 7H In addition, there are 64 bytes of EEPROM memory | 


required by the PlCmicro to operate: five-volt 
power supply, oscillator, reset circuit, as well 
as additional application circuits. The crystal 
controlled oscillator includes jumpers to set 
the speed between 4 MHz and 20 MHz. 
Application circuits include a switch 
matrix, potentiometers, LEDs, LCD module, 
serial EEPROMS, real-time clock, tempera- 
ture sensors, servo connectors, RS232 inter- 


which is made available to the user as scratch pad space. 

The MEMKey’s small size and connection scheme 
allow the device to be inserted directly into circuit boards 
for production runs, or into breadboards for easy proto- 


typi 
= data sheets and application notes are 
MEMKEY available. 
The MEMKey comes in a 1.6” x 2.25” SIP module, 
i: MEMkey is a ily proses keypad encoder. and sells for $36.00 (quantity 1). 


face, RS485 interface, IR interface, and Using a jumper, the pra either a simple For more information, contact: 
serial communication protocol or the standard PC)AT 
+ F 5 communication protocol. In either communication mode, SOLUTIONS CUBED 
Press 2% 7% 9A it can decode key matrixes of up to four columns by five 3029 ESPLANADE STE. F, DEPT. NV 
i > q rows. The rows and columns can be programmed to CHICO, CA 95973 
| PF, Ww va StAD 84 match the row-column configuration of any off-the-shelf 530-891-8045 FAX: 530-891-1643 
e. Pat eeesy keypad. E-MAIL: lon@solutions-cubed.com 
AP “TS = The value returned by the MEMKey can be pro- 


My, 
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www.web-tronics.com www. ene www.web-tronics.com 
Fantastic DMM Offer! 


Don't let this price fool you. This meter is a digital onet | For IDE/Ultra DMA Hard Drives — ~~ 
Lisl designed for engineers and hob Equipped , 
wah Raonctions and Drone Each test si is : <> Protek We Sold Over 14,000 in 1996! ‘ 


This product can be used with any 3-1/2 IDE 

hard drive up to |” high. It includes an electronic 

+ Narrow Band FM (NFM),Wide keylock for safe removal and insertion. Made of 
Band FM (WFM).AM and Single ABS 707 fireproof plastic. Use this product to 


Som tas be Macored” protect sensitive hard drive data, take your hard 


quickly and easily selected with a simple turn of the 
Pray 1ON/ RANGE selector rotary switch. Rubber 


Boot Included! 
Display: 3-1/2 Digit LCD, 21mm Figure Height with 
Automatic rity 
Indication: 3 Least Significant Digits B 


* Frequency Range: |OOKHz to 
O60MHz 


RH-10C-IDE 


f , drive between work and home or even set up 

lh de for Guaranteed Accuracy: 23 peo. coal different users with their own hard drives that they physically insert every time they use a 
+5°C RH<75% Tuning PC. Other models available from C.S.I_include RH10 series and RH20 series, which are 

Temperature S: . bo Backlight LCD (192x192 interchangeable within the same interface design (IDE or SCSI). | 
Operating: 0°C to 40°C (32°F to 104°F) dots) Other Models are Available. See www.web-tronics.com under “hard drive and 
Storage: -10°C to 50°C (14°F to 122°F) * Built-In Frequency Counter accessories” ‘or more details and pictures. 

Power: 9V Alkaline or Carbon-Zine Battery . Pcie and Battery et) 
(NEDA 1604) «AR Fasscchcne are Manis Saloctad = Removable Hard Drive Rack with 

Low Battery Indication: BAT on Left of LCD Disp! * RS232C for PC Imerface and QO) 4 »” Auto Door And Cooling Fan 

Dimensions: 188mm(L) x 87mm(W) x 33mm thick Printer _ _— 

Net Weight: 400g Get All the Specs From Our See the web site for details * Auto door on the outer frame 


* ABS material of outer frame, High ee } 
efficiency cooling fan SS : 
+ Worldwide patent pulling function =SNs5 
. handle 
gom + CE Approved we 

With Ceramic * Coating iron bottom cover 4 
Heating Element for ' rs ; forget . Sa enya 

* For igh 3. 
pein aly — XK Don’t : Not compatible with our RH10 & RH20 series. Compatible #MR-27 


3 Conductor with our RHI7-IDE model. — Details at www.web-tronics.com 
Sece Powe: 


Cor 
250, —; SR-9 ‘- Options 
+ Fast Heating Feature Available, See Web! 7 mn , , In Business 


CCD Mini 
Board Cameras 


+ Low Power Consumption 


For More Info See www.web-tronics.com Since 1971 © 4 Lux illumination 

+ Built-in Electronic Auto Iris 
CCD B&W Board Cameras VMCB21 VM1030A for Auto Light Compensation 
+ ASIC CCD Area Image Sensor 44mmx38.5mmx28mm ee eT ae + Internal Synchronization 
+ Extremely Low Power Consumption =r Ah. Standard lene with + 12Volts 
+ 0.5 Lux Min Illumination ‘audio, 12V * 400 TV Lines 
+ Built-in Electronic Auto Iris for Auto 


Light Compensation 


Detailed Specs on the Web — 
1\ ye VM1030PA-B VM1035A VM1036A 
<< Fy, 30mmx30mmx25mm, 42mmx42mmx25mm 32mmox32mmx25mm 
Pinhole lens with Standard lens with P\ Standard lens with audio, 
audio, 12V dio, 12V with back 12V, reverse mirror 
light compensation feature 
any qty. any qty. any qty. 


é 
Detailed Specs on the Web 


Bullet CCD Cameras <> Protek Amazing Oscilloscope Offers 


: Smart Rugged Metal wr ' Asia’s currencies are 
Fe oa ; devalued against U.S. dollars. 
Power Consumption * Alternate Trigger 
: cop Area oe. Sensor < ienernl Syor Sepentor Cat va ot. See swat ache 
: —s Electronic a Iris for Auto Detailed * Delay Sweep (6510) 
Compensa’ 2 mes 
1 jas ineaaiag, Heo taeing 00 Specsion #6504 - 40MHz 


+ 0.1 Min Lux Illumination (B&W), 1 Lux 


iat 0 - 100MHz 
Min Lux Illumination (color) 


* any qty. the Web 


-— ses 


3 


Mini CCDs (B/W & Color) VMCW-H11A 


| 
#6506 - 60MHz 


+ Ultra Miniature Design 

+ Black & White Versions Only 25mm x 
25mm 

+ Color Versions Only 32mm x 32mm 

+ Available in Standard Lens or Pinhole 
Lens 


hese deluxe HC Protek oscilloscopes provide the Part No. 6510 6506 6504 6502 
features and accuracy that serious technicians and Bandwidth 100MHz 60MHz 40MHz 20MHz 


engineers need at prices well below what you may have ‘ : " n 
expected These dual-trace, dual-channel, scopes haveAlt- V@Ft. Sensitivity = ImV/DIV imvV/Div imV/Div — 1mV/Div 


+ All include Audio M: nd ide simul di ‘ } to5V/Div to5V/Div to5V/Div to 5V/Div 

+ All include Pre-Wired Cable Harness aid mognaed eraces-An Keaeral ene ranse Medgar Max SweepRate 2nS/Div O.1pS/Div O.1pS/Div 0.2pS/Div d 
for Audio, Video & Power one er ban oi wer 77 daar blae hh line to0.2S/Div to0.2S/Div to0.2S/Div to 0.5S/Div 

. i] it p. mnizZin; i aad a 
12¥ Reguiated Power Supply Required aha eeay ote eet, yes ee Ae Ae 
( mA typical power consumptio front-pane! control, The user can view parallax-free Cc : Read NO NO NO NO 

+ 0.1 LUX Rating (B/W), 1 LUX (color) waveform measurements on the large 6” rectangular CRT Cursor Readou 


+ CCD Area Image Sensor for Long 
Camera Life 

+ Back Light Compensation Circuit 

+ Built-in Electronic Auto Iris Lens taile d Spec 


that includes an illuminated internal 8x10 Div graticule. CRT Volts 12KV 10KV 10KV 2KV 


_ =” ¢Low Cost Single Output High Performance Triple Output 
High stability digital read-out bench power supplies featuring constant voltage 
and current outputs. Short-circuit protection and current limiting protection 
is provided. The dual output versions can be used in both serial voltage and 
ie current configurations to double maximum outputs. Highly accurate 
ED accuracy and stable line regulation 

make the 3000 series the perfect choice for 
lab and educational use. 


Line Regulation: 2x!0* +Ima 


Our Most Sophisticated DMM LED Accuracy: Voltage +1% +2 digits 
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count, Current +1.5% +2 digits qv 
Auto-Ranging with Analog Bargraph Wave Line Noise: <Imvrms 

+ K Type Temperature Probe Included Dimensions: 291mm x 158mm x 136mm (CSI3003 & CSI3010) wees 


* TOMHe Frequency Councer * Pulse Signal for Logic & Audible Test 365mm x 265mm x 164mm (CSI3003-3 & 3005-53) 


° Time Mode withAlarm, Clock, ° Continuity/Diode Test Reg. $169 


+ Logic Test 
a rt re Watch + Auto Power OFF/""Keep ON” Mode 
ad Display + Fused 20A Input with Warning More Details 
* 10 Location Memory Beeper on our 
+ Min, Max, Avg and Relative 6 Back Light Web Site 
Mode 
§ Decibel Measaranveck Data Hold/Run Mode PROTEK 506 


+ Safety Design UL1244 & VDE-0411 
* Protective Holster 
* Silicon Test Leads 


* Cap and Ind. Measurement 
* Temperature Mode (C/F) 


3000 Series Supplies Will Become Available Approximately September 15, 1999. Orders Are Being Taken Now. 


CIRCUIT SPECIALISTS, INC. 220 S. Country Club Dr., Mesa, AZ 85210 800-528-1417/480-464-2485/FAX: 480-464-5824 


MONSTER 


47GB SCSI DRIVE 


Open Windows instantly. Process 
huge graphic and database files with 
ease. Make your file server scream 
with speed. 

The 47GB Seagate Elite is the 
drive you need for serious perfor- 
mance. It features 14 disks and 28 
heads for blazing performance 3.5" 
drives can't touch. The Ultra Wide 
interface makes installation a snap. 
A 4MB cache buffer accelerates data 


transters. 


FREE SCSI ENCLOSURE 


408 330-5523 


A special volume purchase brings you 
brand new drives at low, low PC prices. 
Shop around. Compare price. No one 
else can match this deal. 

Buy just one drive and build the 
ultimate workstation. Or add sever- 
al to take advantage of NT RAID 
performance. Let us custom-build 
your multi-drive disk array at no 
extra charge. Redundant rack- 
mount trays stack to build arrays 


bigger than 1,000GB per rack! 


Get the speed you need and the 
reliability you deserve. Get rock 
solid Seagate quality backed by a 
Call 


now! Try your 47GB monster drive 


warranty of up to Six years! 


risk-free. 


CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE., SANTA CLARA, CA 95054 
WWW.SCSIDRIVES.COM 


Seagate ST446452W drives are PC, Mac, SGI, and Sun compatible. 5 1/4" Elite drives are sold only in OEM enclosures and disk array trays. CSC carries low- 
cost, top-quality PCI controllers and SCSI accessories. If you haven't already upgraded to SCSI, call us for help. No-risk guarantee refunds your entire purchase 


price (less shipping) if you're not completely satishied within 15 days. Call for your free catalog of hard drives, duplic ation equipment, and accessories. 


Write in 72 on Reader Service Card. 
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#45180 tries 9/30/99 


SXTech Board provides bread AG 


board access to SX I/O ports and 
contro! lines. Socket for SX 28 


microcontroller. Four-pin right (CA residents add 7.25% sales tax) 


angle header for SX-Key Rev. F. 
From the first SX tool manufacturer! 


Download free SX-Key software and 
manual from http://www.sxtech.com 


tr: 
' ‘ 


ae a 


—- 


UT 


i 2 = A 
1| $149 SX Tech Tool Kit - #45180 
assembler, programmer and debugger for SX development includes the new SX-Key 
e SX-Key programs SX chips in-system and performs in-circuit source-level debugging. 
] le clock operatesS at any frequency between 400 kHz and 100 MHz. Complete 


‘4 compatibility. New $149 SX-Tech tool kit includes: 


= ~~: } 
. « 
s . 


"Ce 


——- 


* SX-Key Rev. F. Programmer 

« SX-Tech Board 

« Two (2) SX 28AC/DP "A" 50 MIPS microcontrollers 

* One (1) Murata 50 MHz resonator 

« Printed Manual 

« CD-ROM, power supply and serial cable (¢45181- NO power supply) 


New 50 MIPS SX Microcontrollers have arrived at Parallax! 


We've received our first shipment of the new ‘A’ series Scenix Semiconductor microcontrollers. 
These chips program quickly (10 ms per location) and offer a wider voltage operating range (2.5V 
V). Available separately or in the new SX Tech Too! Kit. 


brate the arri new "A" SX28AC/DP we're offering them at $4.25 each (qty. 1-25). 
ler stock codé #$X28AC/DP. Need a couple more 50 MHz resonators? Order #250-05060 
ach! Getting d'with the SX has never been so inexpensive and easy! 


CLEEERERETRELELEEE ELLE 


SX-Key manual 


Check http://www.sxtech.com for ek: 


the $99 SX Tech University Tool Kit! . 
F BY: 
h@parallaxinc.com Web: http://www.sxtech.com 


Write in 194 on Reader Service Card. 
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